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NASTRAN THERMAL ANALYZER 
THEORY AND APPLICATION INCLUDING A GUIDE 
TO MODELING ENGINEERING PROBLEMS 
Clifton E. Jackson, Jr. 
1. INTRODUCTION 
The  purpose  of  this  Sample  Problem  Library, in conjunction  with  Volume 1 of  the  NASTRAN 
Thermal  Analyzer  (ETA)  Manual, '3' is to demonstrate  by  example  the  flexibility  and  inher- 
ent simplicity  which  characterizes  NTA  modeling. 
In order  to avoid unnecessary  complexity,  one  basic  sample  problem  is  developed  in  both 
Linear  Steady-State,  Nonlinear  Steady-State,  and  Transient  formulations  as  Problems 1 ,  2, 
and 3, respectively.  Seventeen  subsequent  problems  are  used to demonstrate  specific  mod- 
ifications  which  can  be  made to  model  certain  types of thermal  couplings  and/or  modify 
the  input  and/or  output  required  or  produced by the  program  (Problems  12  and 19 vary 
from  this  philosophy,  as will be  noted). All of  the  changes  made  from  a  previous  problem 
are  documented  at  the  end  of  each Bulk Data  Deck,  clearly  indicating  the  new  card  or  cards 
which  were  required to  produce  the desired  modification  and  allowing  the  user to under- 
stand  the level of  effort  involved. 
The first  problem will be  discussed i n  detail  on  a card-by-card basis in order  to  delineate  the 
basic  structure of aNTA  problem, while  Problems 2 through  20,  which  are  primarily  variants 
of Problem  1, will be  reviewed so as to  point  out  the changes  which  were  made  from  a  pre- 
vious  problem,  the  purpose of the  alteration,  and  the  resultant  modification in the  out- 
put. 
Duplication of the  data  presented in Volume I of  the  NTA  manual  and i n  the  standard 
NASTRAN User's Manual3  will.be  kept to a  minimum,  and  references  to  relevant  material 
in them will be supplied as necessary. 
Appendices will contain  the  actual  NTA  sample  problem  outputs,  and in addition will provide 
compilations of different  types  of  information  useful  both  to  readers of this  guide  and to 
NASTRAN  thermal  analysts  in  general. I t  is recommended  that  these  appendices  be  read 
thoroughly,  especially  A, B, and C ,  as  it is felt  that  the  effective  use of this  manual  and 
the  NTA will thereby  be  made  considerably easier. 
11. EXPLICATION OF THE NTA SAMPLE PROBLEMS 
A. Physical  Description of the Basic Problem 
The physical  situation  chosen  for  modeling  in  these  sample  problems is a  space  radiating  fin 
supported by rods  and  extending  from  a  pipe  in  which  a  fixed  temperature  coolant  is  flowing, 
as is shown in  figure 1 .\ This  configuration was chosen  because  it  is  easily  grasped  from  a 
physical standpoint,  yet is complex  enough to  allow  a  variety of  thermal  effects,  such  as 
convection,  radiation,  anisotropic  heat  conductivity,  etc., to   be meaningfully  applied  while 
the  temperature  distribution in the  fin,  and  other  thermal  quantities,  are  being  computed. 
The  exact  parameters  and  dimensions  chosen  are: 
Constant  Fluid  Temperature in the  Radiator Pipe: 300°C 
Fin Material: Aluminum 
Effective  Convective  Area  from  fluid t o  pipe: 0.0314 m2  (pipe  surface  area  along 0.1 m 
Convective  Film  Coefficient  from  fluid to  pipe:  200  W/m2 - "C 
Cross-Sectional Area of  Support  Rod: 0.001 m2 
Thickness  of  Radiating Fin: 0.01 m 
Length  and Width of  Radiating  Fin: 0.3 m  and 0.1 m, respectively 
External  Thermal  Input t o  Radiating  Fin: 48 W (applied  by  a  uniformly  absorbed  flux) 
Emissivity of  Radiating  Fin  (both  top  and  bottom  surfaces): 0.9 
View Factors of Radiating  Fin to Space (top and  bottom): 1 .O 
Units used : meters,  watts,  degrees Celsius 
fin dimension) 
B. Generation of the Linear Steady-State (LSS) Finite-Element  Model* 
1. GRID Points 
In creating a finite-element  model of the radiating  fin  problem  described  above, i t  is first 
necessary to select  the  locations where temperature  solutions  are  desired  and  to  identify 
them by  creating  a  GRID  point  for  each  one.  The  location of the  origin.is  arbitrary,  and 
GRID  points will usually  be located  at  intervals  around  the  boundary  and  on  the  surface 
of  a 2-D structure  (or  internally  to  a 3-D structure).  Their  frequency, in general,  varies 
directly  with the  nonlinearity of the  proximate  thermal  gradients,  For  example, if a  rod 
were  being modeled  with  a  fixed  temperature  at  one  end  and  a  constant  rate of heat loss 
at  the  other  end,  one  GRID  point  at each  end  would  be  sufficient to  model  the linear  gradi- 
ent involved.  However, if the bar  were  allowed to radiate  energy  along  its  length,  the  resulting 
nonlinear  gradient  down  the  rod'might  require 3 or  more  GRID  points  for  accurate  results 
to be obtained.  There  are  no  hard  and  fast  rules  which  prescribe  the  number  of  GRID  points 
that an analyst  should use i n  any given situation,  but  the  analyst  should  always be wary of 
areas in a  model  where large  changes in temperature  are  exhibited  between  adjacent  GRID 
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Figure 1. The Linear Steady-State ( U S )  sample problem  configuration. 
points  and  be  ready  to  add  additional  GRID  points  should  convergence  be slow in a  non- 
linear  steady-state (NLSS) run  or if thermal  oscillations  occur  during  a  transient  run.  The 
GRID  points  selected  for  this  sample  problem  are  shown in figure 2. 
2. Heat Conduction Elements 
Once  the  GRID  point  locations  have  been  selected,  it  is  necessary  to use connection  cards 
to  form  heat  conduction  elements  which in conjunction  with  property  cards  and  material 
cards,  specify  the  conductive  couplings  between  the  GRID " points. 
Each connection card  begins  with  the  letter “C” and  joins  selected  GRID  points  together  to 
form  a  heat  conduction  element. All of these  elements  taken  together  are assembled into a 
matrix  which specifies the  conductive  coupling  between  each  GRID  point in the model. For 
example,  considering  figure  2, if it is desired to connect the  GRID  points  together  to  form 
three 2-D plates  (elements  30,40, and 50) and  two I-D rods  (elements 10 and ?O), CQUAD2 
and CROD cards could be used as i n  figure 3 and the pictured  plates  and  rods  would  be 
created  (this is analogous to  a  “connect-the-dots”  procedure).  For  most  connection  cards, 
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Figure 3 .  The LSS sample  problem  heat  conduction  elements  and  associated'input  cards. 
5 
it  would  also  be  necessary to  reference  a  property  card  (all  of  which  begin  with  the  letter 
“P”), which  would  specify  a  thickness or cross-sectional area  which  applied  to  the  referencing 
element, while in turn  referencing  a  material  card  (all  of  which  begin  with  the  letter “M”) 
which  must  be  supplied t o  specify  the  relevant  material  properties,  such  as  the  thermal con- 
ductivity,  for  the  element  being  defined.  In  figure 3, for  example,  the  CQUAD2  cards  refer- 
ence  a  PQUAD2  card  which  in  turn  references  a  MAT4  card (the PQUAD:! card  and  the 
MAT4  card may  be  referenced  any  number  of  times  by  other  CQUAD2  or  PQUAD2  cards). 
A list of  the  heat  conduction  elements available for  conductive  heat  transfer  applications 
and  a  brief  description of their  capabilities  and  requirements  are  available in section  3.5.1(2) 
of  Volume I of  the NTA  Manual. 
3. Boundary Surface Elements 
Boundary  surface  elements  are used to  describe  surface  properties,  such  as  convection  or 
radiation,  which  must  be  modeled  by  the  NTA. All elements in NASTRAN  are  formed  by 
connection  cards,  and  the  boundary  surface  elements  are  created  by  the  use  of  the CHBDY 
card.  It  should  be  noted  that  the  mnemonic CHBDY does  not  imply  any  geometric  shape, 
as  does,  for  example,  CQUAD2  or  CTRIA2;  the CHBDY card may  be used to  represent 
circular,  rectangular,  triangular,  arbitrary  quadrilateral,  elliptic  cylindrical  or  general  surface 
of  revolution  boundary  configurations,  as is discussed in section 3.5.1(3) of  Volume  I  of 
the  NTA  Manual.  Figure  4  shows  the  location  of  the  convective  coupling  between  the 
fluid and  the  radiating  fin,  as  defined  by  the CHBDY card and  its  associated PHBDY and 
MAT4  cards. The logic  involved in this  specification  is  perhaps  the  most  complex in the 
RTA,’but verbally  stated,  what  these  cards  define is a  convective  coupling  of 200 W/ 
m2 - “C between  a  rectangle  0.3 14  m wide extending  from  GRID  point 1 to GRID  point 
5 ,  and  a fluid with  a  temperature  corresponding  to  that  of  GRID  point  100.  The  second 
card is a  continuation  of  the CHBDY card, ’and field 3 of  the CHBDY  card references field 
2 of  the PHBDY card,  and field 3 of  the PHBDY card references  field 2 of  the MAT4  card. 
A PHBDY card and a MAT4  card  must be referenced if a convective  boundary  condition is 
to  be  simulated. I t  may  be  seen  that a MAT4  card  referenced  by  a  PHBDY card will define 
a different  thermal  parameter  than  a  MAT4 card referenced by any  other  property  cards 
associated  with  heat  conduction  elements  (i.e., a convective film coefficient will  be defined 
instead  of  a  thermal  conductivity). 
4. Constraints 
Two  thermal  constraints  now  need to  be  applied to  complete  the  conductive/convective 
finite  element  model  of  the  sanlple  problem: 
a.  GRID  point 100, the  fluid  point,  must  be  fixed  at 300°C with  the use of  an - SPC 
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Figure 4. The LSS sample problem convective boundary  and associated input cards. 
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b.  GRID  points 9 and 10 will be specified to have temperatures  equal to  those  of 
GRID  points 5 and 1 ,  respectively,  as  designated by  the use of  two MPC -(multi- 
point  constraint) cards.* This  action  is  arbitrary  and  is  done  simply to demonstrate 
the  capability. 
Figure 5 indicates where the and SpC cards affect the model and lists the input cards 
involved.  Details on &I& and Spc card definition  may be found  in  section 3.5.1(4) of  the 
associated  NTA  Manual. 
5. Loads 
In section 11. A’. of this  guide it was stated  that 48 watts were to be input to this radiating  fin 
in the  form  of  a  uniformly  absorbed  flux.  SLOAD  cards,  the  simplest  type  of  loading  cards, 
were  chosen  for  this  example,  andpowers  (in  watts)  were  input  to  the  GRID  points  as indi- 
cated in figure 6 by  the  SLOAD  cards listed there.  Figure 7 illustrates  the  reason  for  the 
apparently  irregular  manner in which the  absorbed  energy  is  applied t o  each GRID  point. 
This  phenomenon  results  from  the  fact  that in determining  the  energy  distribution,  energy 
absorbed  by  the  surface of an  element  equally  proximate  to  two  or  more  GRID  points is 
divided equally  between the  competing  GRID  points,  causing  GRID  points  at  the  corners  of 
an impinging flux  to receive a smaller net  applied load than  points  on  the sides or  at  the 
center. 
This  concludes  the  initial  description  of  the linear steady-state  formulation  of  the basic 
sample  problem  which will be used to  illustrate  the NTA solution  capabilities. As modifi- 
cations  are  made to  this  problem,  they will be defined  and  explained,  but  repetition  of  this 
basic  problem  and  the  UTA  concepts involved in its  solution will not  be  continued  after  the 
discussion of  sample  problem  1. 
C. Discussion of the Sample Problems 
As described  in  Volume I of  the  NTA  Manual,  section 3.2, every  NTA problem is divided 
into  three  consecutively  ordered  segments,  the  Executive  Deck,  the Case Control  Deck,  and 
the Bulk Data  Deck. In the following  problem, reviews of each of  these  sections will be 
made  .separately,  preceded by  a  statement of the  intent  of  the  problem  and  followed  by  a 
guide  describing the  output  produced. Card types  which  are  required in  all runs will be 
double  underlined,  and  repetition  of card descriptions will be  minimized  by  referencing 
problems  to  similar  problems  which have  been  previously  discussed. -The-listings  of  the 
output associated  with  each  sample  problem  may be found  in  appendix F. 
In addition,  a  special  feature  that  the  user  should  remember  when  examining  a Case Control 
Deck is that  the  NTA will check  only  the  first  four  characters  directly  after  and  including 
the first  non-blank  character, if unique,  to  determine  the card type.  This  would  mean,  for 
*This  is known  as  “equivalencing,”  and if the  constrained G K D  point  has any kind of nonlinear  load 
attached to it, it is the only type of which may be used. See appendix C. 
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G E  9 will  have 
fixed  at 
300" C 
G A D  10 will have 
the  temperature of 
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SPC 100 
rvl PC 200 
M PC 200 
Figure 5. The LSS 
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Temperature 
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100 (1 1 \ { 300.) - 
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1 4. 2 8. 
SLOAD 300 3 8.  4 4. 
SLOAD 300 5 4. 6 8. 
SLOAD 300 7 '  8. 8 4. 
Figure 6 .  The LSS sample  problem applied loads  and  associated  input  cards. (.as0 summarizes  the  entire 
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Each  element has an area of 1 m2, and absorbs 40 W/m2.  The 
absorbed  energy is distributed to each GRID point composing 
an  element based on i t s  share of the element‘s area, which in 
this case means an  equal distribution. Note  that  the  center 
GRID point receives twice  the  energy of a side GRID point, 
which in turn receives twice  the energy of a corner GRID point. 
Figure 7 .  Sample distribution of a uniform absorbed flux to eligible GRID points. 
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1. Sample Problem 7 
a. Intent: This problem demonstrates the linear steady-state (LSS) solution of the 
basic  sample  problem  described in sections 1I.A. and 1I.B. 
b. Executive Control: The function of the Executive Control Deck is t o  define cer- 
tain  relatively  problem-independent  variables,  which  are  required  by NTA before 
execution may  begin. The  format  of all cards  in  this  section is free-field, meaning 
that  there  are no column  restrictions for data  entry,  though  input  must  start in 
column 1. Figure 8 displays  the  Executive  Control  Deck  as used in Problem 1. 
The  purpose  of  each  card is as  follows  (see  Volume I of the RTA  Manual, sec- 
tion 3 .3 ,  for  further  details): 
i) The $ cards are comment cards and are used to explain cards which follow 
them. 
- 
ii) The ID  card  provides  information  that will be  used to  label  a  restart  tape 
if o n s s  requested. 
-
iii) This  TIME  card  indicates  that  a  maximum  of 10 cpu  minutes  may  be  con- 
sumed  before  the NTA will terminate  execution. 
iv) This APP (abbreviation  for  “APProach”)  card  indicates  a  heat  transfer 
problem  is to  be  solved. 
- - 
v) This SOL (abbreviation f o r ‘ > ‘ a u t i o n ” )  card indicates that a linear steady- -
state (LSS) solution is desired. 
- 
vi) The  CEND  card  terminates  the  Executive  Control  Deck. 
c. Case Control:  The  function of the Case Control Deck, which also employs a free- 
field format, is to  select  from  the Bulk Data  the  input  sets  desired  for  this  execution 
and to  define  the  types  and  format of the  output  to be  produced.  The  concept  of 
“sets”  as  used  in  the NTA is  quite  simple  and  is best explained by example. As- 
sume  that  you  had  defined several SPC cards  in  a  Bulk  Data  Deck,  some  with  a  set 
ID 100 in  field 2, and  some  with  a 200 in  field 2. Those  with  the 100 would  be 
referred to  as SPC set  100,  and  would  be used in  the  problem  solution  only if a 
card saying SPC = 100 appeared  in  the Case Control  Deck.  The SPC set 200 
cards  would be treated  as if they  did  not  appear in the  problem.  Figure 9 displays 
the Case Control  Deck  as used in  Problem 1 ,  and  the  general  purpose of each  card 
is  as  follows  (see  Volume  I of the  NTA  Manual,  section 3.4, for further  details): 
i)  The  TITLE card is used to specify a heading which will appear  at  the  top 
left of each page of output  (the  default  is  all  blanks). 
ii) The  LINE  card  is used to specify the  number  of  lines of data,  not  including 
headings,  which will appear  on  each page (the  default is 50). 
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. NASTRAN EXECUTIVE CONTROL DECK  ECHO 
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$ START OF EXECUTIVE  CONTROL t X C i t t t + + * * * t * + * t t + t * * * * * * * * * * * * * * + * * * * + * * * *  
ID  CLASS PROBLEM ONE. C.E. JACKSON 
$ MAXIMUM CPU TIME ALLOWED FOR THE JOB 
Figure 8. LSS Executive  Control  Deck  from  sample  problem 1.  
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T I T L E  = L INEAR  STEADY-STATE  PROBLEM 
$ 
$ SPECIFY 51 L INES  OF  DATA PER  PAGE  (DOES  NOT  INCLUDE  HEADINGS  AT  TOP OF PAGE) 
$ 
$ 
L I N E  = 51 
$ REQUEST  SORTED  AND  UNSORTED  OUTPUT 
$ I F   T H I S   C A R D  IS 0MITTED;ONLY  THE  SORTED  BULK  DATA  WILL  APPEAR 
$ 
ECHO = BOTH 
$ 
$ SELECT  THE SPC, MPC, AND  LOAD  SETS  TO  BE  USED  IN  THIS  SOLUTION 
$ 
SPC = 100 
MPC = 200 
$ 
L O A D  = 300 
$ SELECT  THE  OUTPUT  DESIRED  (TEMPERATURES,  LOADS,  AND  CONSTRAINT  POWERS) 
$ 
OUTPUT 
T H E R M A L = A L L  
O L O A D = A L L  
SPCF=ALL 
$ 
$ END  OF  EXECUTIVE  CONTROL . . . START  CASE  CONTROL *t***t**lt**~*****.***t***t*t~+t*tt** 
$i*tt.t**tt~.ttt4t*l***t~~***t*~*~tt~***t*~**b*~*~****~t~~t~*~tt~t4*t*tt*~*tt~**tt*t**t**~*t 
$ END  CASE  CONTROL. - .  S T A R T   B U L K   D A T A  t * t t I 4 t * * t t lC .C4 l t * * t t * * * * * * t~~~* * t~*~ t~* * t t * t~ * *  
$.*~**t****..l*tlt.t****tt~*t*t*t*tt*t*****~**t**t**t***~*t**t***t*t***********+*t**tt*~**** 
$ 
BEGIN  BULK 










The ECHO card is used to  specify  whether  only  the  sorted Bulk  Data list- 
ing,  only  the  unsorted Bulk Data  listing, or  both  sorted  and  unsorted  Bulk 
Data  listings  should be printed  (the  default  is  to  print  the  sorted  Bulk  Data 
only). 
The - SPC card  is  nsed t o  specify  the  identification  number  for  a  set  of 
single-point  constraints  which  is  present  in  the Bulk Data.  The  constraints 
will then be used to  identify  certain  GRID  points  which  are  to  be  held  at 
fixed  temperatures. 
The pI/Lpc card  is  used to specify  the  identification  number  for  a  set  of 
multi-point  constraints  which  is  present in the  Bulk  Data.  The  constraints 
will then be used to  identify  certain  GRID  points  whose  temperatures  are 
to be  maintained in a  fixed  relationshp  during  the  problem  solution. 
The  LOAD  card is used to specify  the  identification  number  for  a  set of  
load  cards  which is present in the Bulk Data.  These  load  cards will specify 
powers  and/or  fluxes  which are to be applied  to  the  model  during  the  prob- 
lem solution. 
The  OUTPUT  card is used to  separate  the  section of the Case Control 
which  specifies  boundary  conditions  and  applied  loads  from  the  section of 
the Case Control  which  specifies  the  type of output which  is  desired. 
The  THERMAL  card is used  to  request  a  printout  of  the  GRID  point 
temperatures. 
The  OLOAD  card is used to  request  a  printout  of  the  linear  GRID ___ point 
applied  loads. 
The  SPCF  card is used to  request  a  printout  of  the  power  required  to sus- 
tain  each  single-point  constrained  GRID  point at  its  specified  temperature. 
The BEGIN BULK card  indicates  that  the Case Control  Deck is complete, 
and  that all following  cards will be Bulk  Data. 
d. Bulk  Data:  The  purpose  of  the  Bulk  Data  Deck,  as  displayed in unsorted  form in 
figure 10, is to provide  the  finite-element  description  of  the  problem to  be  solved. 
All of the  cards  presented  here  have  been discussed in some  detail  in  section 1I.B. of 
this  guide,  and  the  following  segment will essentially  summarize  the  information 
presented  there  (see  Volume I of  the  NTA Manual,  section 3.5, for  further  details 
on the  formatting  and  use  of  these  cards). 
i) The physical units employed must be consistent, but are otherwise com- 
pletely  arbitrary.  The  units  which will be used in  this  sample  problem,  as 
indicated  in  the  initial  comment  cards,  are  meters,  watts,  and  degrees 
Celsius. 
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LINEAR  STEADY.  STATE  PROBLEM NOVEMBER 23.1975 NASTRAN 1 m 1 n 4  PAGE 3 
INPUT  BULK  DATA  DECK  ECHO 
1 . . 2 . . 3 . . ~ . . 5 . . 6 . . 7 . . B . . 9 . . 1 0  
I 
s 
S UNITS  MUST  BE  CONSISTENT 
S I N  THIS PROBLEM. METERS, WATTS. AND DEGREES CELCIUS ARE USED 
s 
S DEFINE  GRID  POINTS 
I 
GRID 1 











0. 0. 0. 
1 0. 0. 
.3 0. 0 
.2 0.  0. 
0. .1 0. 
1 
2 .1 0. 
.1 0. 
3 .1 0. 
0. .2 0. 
0. ..I 0. 
-.E .E 0. 
S CONNECT GRID  POINTS 
S 
CROD 20 1W 9 
CROD 10 1W 10 2 
6 
CDUADZ 24 230 1 2 6  
CWAD2 40 2W 2 
COUADZ 50 200 3 4 8  
3 1  
I 
S DEFINE  CROSS-SECTIONAL  AREAS  ANDIOR  THICKNESSES 
S 
PROD 100 1000 .W1 
POUADZ 2W 1OW  .01 
S 
S DEFINE MATERIAL MERMAL CONDUCTIVITY 
S 





5 DEFINE CONVECTIVE AREA AND CONVECTIVE COEFFICIENT ‘H‘ 
I 
+CDNVEC 1W 1W 
PHBDV 300 -0 9 1 4  
MAT4 Jyx) 
S 
S DEFINE  CONSTRAINTS 
S 
SPC 100 1W 1 
MPC 200 9 1 
3w 
1. 5 1 




f DEFINE  APPLIED  LOADS 
I 
SLDAD Jw 1 4. 2 8. 
SLDAD 330 5 4. 
SLDAD 300 3 8. 4 4. 
SLOAD 300 7 8. 
S 








TOTAL  COUNT = 61 
... USER INFORMATION 201. BULK DATA NOT SORTED. XSORT WILL RE.DRDER DECK. 
ALUMINUM 
+ CONVEC 
Figure 10. LSS unsorted Bulk Data Deck from  sample  problem 1 
ii)  The  GRID  cards  are  used  to  define  the  location  of  the  solution  points  in  the 
model.  Each  GRID  point is given a  unique  identifying  number  along  with 
x, y, and z coordinates*  which fix its  location in space.  These  GRID  points 
will be joined  together by ETA  element  connection  cards  to  actually form 
the  model.  Often, when a  GRID  point is  being  referenced,  the  NTA  re- 
quires  that a degree-of-freedom be specified.  The user should  always  spec- 
ify “1”. SCALAR  and  EXTRA  points also exist,  but  are  error  prone  in  the 
NTA, of relatively  little  use,  and will not be discussed  here. 
*It is possible to use  cylidrical or spherical  coordinates also-see Volume I of the NTA Manual, 
section 3.5.1(i). 
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iii) The  CROD  cards  are  a  type  of  element  connection  card  and  are  used to in- 
dicate  that  two  GRID " points  are to be  physically  joined  together  by  a  ther- 
mally  conducting  rod. The properties  of  this  rod,  namely  its  cross-sectional 
area  and its  material  composition will be  defined  respectively  by  NTA 
property  and  material  cards. 
iv) The  CQUAD2  cards  are  an  additional  type  of  element  connection  card  and 
are  used to  indicate  that  four  different  GRID  points  are  to  be  physically 
joined  together by a  quadrilateral  plate,  with  one  GRID  point  being  located 
at  each  corner.  The  properties of this  plate,  namely  its  thickness  and  its 
material  composition, will be defined  respectively  by  NTA  property  and 
material  cards. 
v) The  PROD  card is a  type  of  property  card  and  is used t o  define  the cross- 
sectional  area  of  the  rods  defined by the  CROD  cards  which  reference  it. 
The  material of which  the  rods  are  composed will be defined by a  material 
card. 
vi) The  PQUAD2  card is a  type  of  property card and is used to  define  the 
thickness  of  the  quadrilateral  plates  defined by the  CQUAD2  cards  which 
reference  it.  The  material  of  which  the  plates  are  composed will be  defined 
by  a  material  card. 
vii) The  MAT4  cards are a type  of  material  card  and  are  used  to  define  the 
thermal  conductivity of the  material  which  composes  any  element  con- 
nection  cards  which  reference  them  through  any  property  cards  (i.e., 
CROD  cards  reference  a " PROD card which  references a MAT4  card). 
viii) The CHBDY  card is a  type  of  connection  card  and is used to  define  a  sur- 
face  area  which will be participating i n  the  thermal  system  either by trans- 
ferring  heat to  other  surface areas by conve.ction  and/or  radiation, or by 
absorbing  external  thermal  fluxes.  This is the  most  complex of the  com- 
monly  kmployed  thermal  connection  card  types  and is discussed  in  detail 
in section  3.5.1(3)  of  Volume I of the  NTA  Manual. 
ix)  The _ _ _ _  PHBDY card is a type  of  property  card  and is used to  specify  the  area 
(if necessary),  emissivity  (if  necessary),  absorbtivity (if necessary),  and 
number  of  the  material  card  which  contains  the  convective film coefficient 
(if necessary).  This  is  the  most  complex  of  the  commonly  employed  thermal 
property  card  types,  and  is  discussed in detail in section 3.5.1(3) of Vol- 
ume  I of the  ETA Manual. 
x)  The  MAT4  cards  (see vii also)  are  a  type  of  material  card  which,  when ref- 
erenced  by  a PHBDY card, will specify  the  convective  film  coefficient "h" 
(W/m2-"C in this  problem)  which is to be used in calculating  the  heat  ex- 
change  between  the CHBDY  card referencing  the PHBDY  card in question 
and  the  ambient  points  specified on the  continuation  portion of the 
CHBDY  card  itself. 
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xi)  The - SPC card  is a  type  of  constraint  card  which  indicates  that  a  selected 
GRID  point is t o  remain  at  a  specified  temperature  during  the  problem 
solution. 
xii) The cards are a type of constraint card which indicate that selected 
GRID  points  are  to  maintain  a  specified  temperature  relationship to other 
selected  GRID  points. 
xiii) The SLOAD  cards  are  a type of loading  card  which  are  used to apply  fixed 
loads to  selected  GRID  points. 
xiv) The  ENDDATA card indicates  that  the Bulk Data  Deck is complete.  Any 
inputcards  following  an ENDDATA  card  (assuming that  the ENDDATA 
card is in  the Bulk Data) will  be ignored. 
e. Output  Produced:  Output  for  each of the 20 STA  Sample  Problems may be found 
in appendix F. “User  Information”  and “User  Warning” messages which  appear in 
the  output  from  the sample  problems will not be  discussed individually,  but  a de- 
scription  of  them  may  be  found in appendix B. All other  output  data following 
the Bulk Data listings will be discussed on  a page-by-page basis (the page number 
is found in the  upper  right  hand  comer  of  most  computer  printout pages),  with a 
minimum  of  repetition  from  previous  problems.  During  all  further  discussions of 
the sample  problems  the  reader will have to  refer to  appendix F t o  see the  Ex- 
ecutive  Control, Case Control,  and Bulk Data  decks  which  are being  discussed 
in addition  to  finding  the  output  produced. 
Page No. Description 
6 The  output labeled  “TEMPERATURE  VECTOR”  consists of a 
GRID-point-by-GRID-point listing  of the  solution  temperatures 
for all of the  GRID  points in the  model.  Each  row of output con- 
tains  up  to six temperatures,  with  the  GRID  point  number  of  the 
first  temperature in the  row  being  specified  at  the  far  left of the 
row  and  the  following  GRID  point  numbers in each  row  increasing 
successively by a value of one  (for examp1e:GRID point  eight  has 
a temperature of 3 3  1.9”C). This  output is produced by the 
“THERMAL=ALL”  request in the Case Control  Deck. 
7 The  output labeled  “LOAD  VECTOR”  consists of a  GRID-point- 
by-GRID-point  listing of the  loads  applied to all of the  GRID  points 
in  the  model  (with  the  exception  that  net  loads of zero  are not in- 
cluded).  The  correlation of applied  loads  with  GRID  point  numbers 
is  the  same as has been described for  the  “TEMPERATURE VEC- 
TOR,” and this  “LOAD  VECTOR” is produced by  the  “OLOAD= 
ALL”  request in the Case Control  Deck. 
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. .. 
Page No. Description 
8 The  output labeled  “FORCES OF SINGLE-POINT CONSTRAINT” 
consists of a  GRID-point-by-GRID-point  listing of  the non-zero 
thermal  loads  required to maintain  the single-point constrained  GRID 
points  at  their specified  temperatures.  The  correlation  of  these in- 
ternally  determined  thermal  loads  with  GRID  point  numbers is the 
same  as  has  been  described  for  the  “TEMPERATURE”  and  “LOAD” 
vectors,  and  these single-point constraint  forces  are  requested by the 
“SPCF=ALL”  request in the Case Control  Deck. 
unnumbered - This  section  of  output is unlabeled, and is produced  automatically  for 
first page after  all ETA  runs which have enabled  Fortran  output  unit 4 (see your 
the “FORCES local NASTRAN systems programmer for further information). Sev- 
OF SINGLE eral useful pieces of information are supplied in this “Run Log:” 
POINT CON- 
STRAINT” 1 )  On line one,  the  NTA  computer core load point is defined; 
output 2) On line two,  the  number  of CPU and 1/0 seconds  remaining to  
be used after  the  compietion of the  program  load  are  given; 
3 )  On most of the following lines, the total CPU seconds con- 
sumed,  the  total wall-clock seconds  consumed,  and  the  module 
presently  being  executed  are  listed; 
4) At  the  end  of  each  “LINK,”  generally  a  group  of  modules  which 
perform  a  certain  function,  the  total  consumed 1/0 time is listed, 
and  on  the  following line the  amount  of  allocated  core  space 
which was not used  by the  preceding LINK  is defined; 
5 )  At  the  end  of  the  “Run  Log,”  the  amount  of  core  which was 
never  used during  the  execution is listed. 
Obviously,  this  output  would be useful  in  tuning  a  problem so that 
the  minimum  amount  of  required  resources  (time  and  core)  could  be 
requested.  Also,  in  the case of  an  abend.  it  provides a trace up  to  the 
module  where  execution  ceased.  Further  information  may  be re- 
., quested t o  appear in the “Run Log” via the use of  DIAG  cards  in  the 
Executive  Control,  as is  described  in  section 3.3 of  Volume I of  the 
NTA  Manual. 
- 
2. Sample Problem 2 * 
a. Intent: This problem, which is based on Problem 1, adds radiative heat dissipation 
from  the  fin to space. The use of  the  nonlinear  steady-state (NLSS) solution al- 
gorithm is therefore  required  and  is  demonstrated. ” 
*During the discussions of t he  remaining  problems  it will be assumed that  the reader  realizes that  more de- 
tailed  descriptions of input cards  may be found in the NTA Manual. 
19 
b. Executive Control: Only minor changes were made from Problem 1 : 
i)  The ID card information was updated (changes to this card will be made in 
e a c h e w  sample  problem,  but  no  further  discussion  of it will be made). 
-
ii) The card  was  changed to request  algorithm 3, which is the  nonlinear ___ 
steady-state  solution  method. 
iii) A DIAG 18 card  has  been  included  to  force  the  convergence  criteria t o  be 
printed out  after  each  iteration. 
c. Case Control: Only two changes were made from Problem 1 : 
i )  The  TITLE card was updated  (further changes to  this  card,  which will occur 
in each  new  problem, will not be discussed). 
ii) The  TEMP  (MATERIAL)  card is required  for NLSS runs,  and is used to ref- 
erence  a  set  of  TEMP-andlor TEMPD cards  in  the  Bulk  Data  which  define  the 
estimated  final  steady-state  temperature  vector of the  problem  being  solved. 
I n  order  to  avoid  divergence, it is important  that  this guess  vector be at least 
80 percent  of  the  true  absolute  steady-state  temperature  for  each  GRID  point, 
though  it  should be realized that grossly  high temperature guesses will drastic- 
ally  slow  convergence.  A  tactic  which  has  been  successfully used  in  a variety 
of situations  has  been  to  obtain  an i itial  solution  while  using  a high  temper- 
ature  estimate,  and  then  input  this  solution  (which  may  be  automatically 
punched  as  TEMP  cards  by  the NTA-see Problem 1 1 )  as the  temperature 
guess  vector in  a subsequent  run. 
d.  Bulk  Data: All of  the changes to  the Bulk Data Deck which were made between 
Problems 1 and 2 are  listed at  the  end  of  the  unsorted  Bulk  Data echo."  Several 
new types of cards  are  seen  there,  and  their uses are as follows: 
i) The SPCl card is the type of single-point constraint card which should be used 
in NLFproblems."" It  differs  from the'= card used in Problem 1 (which 
has  been  removed for  Problem 2) in that no temperatures  are  actually  specified 
on  the  SPCl  card,  and  only  the ID numbers  of  the  GRID  points  which are to 
be held  at  the  temperatures  specified  for  them  by  the  TEMP(MATERL4L)  set 
selected in the Case Control are  entered. 
ii) The CHBDY cards are used to define the radiating boundary elements which 
cover  both  sides of the  fin.  It  should be noted  that CHBDY  cards 200 and 
500, 300 and 600, and 400 and 700 are identical  except  for  a reversal  in the 
ordering of the  GRID  points.  As is shown in  figure 11,  this reversal  changes 
*This will be  true  for all of  the  problems  except 12 and 19, in that  a  previous  problem will be referenced 
and all Bulk Data  changes will be listed at  the  end  of  the  unsorted Bulk Data  echo. 
**Use of  the SPC card  has  been  known to produce  incorrect  answers; in addition,  the TEMP(MATER1AL) 
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VECTOR 1 (X) V E C T O R  2 = V E C T O R  3, whose direction defines the active 
side of  the CHBDY element. In this case, it is 
the side facing the reader. 
Figure 1 1. The  right-hand rule as applied to aNTA CHBDY AREA4 card. 
the  orientation  of  the  normal  vector  formed by the  cross-product of the 
lines  between  GRID  points  one  and  two  and  GRID  points  one  and  three 
(generally  known  as  the “right-hand rule”  vector).  The  direction  of  this 
normal is used in the  NTA  only  when  a  thermal  flux  vector  from  a  QVECT 
card is being applied,  though,  as  Problem 12 will illustrate,  a  special view 
factor  determination  program, VIEW, exists  which  also  makes use of this 
orientation  vector.  Therefore, even though  it will make  no  difference in 
most  fiTA  executions,  it  is  good  form  to  order  the CHBDY GRID  points 









which  the  radiating  surface  is  supposed  to  be  looking.  Defining the orien- 
tation  vector  for CHBDY  POINT and LINE elements,  where this cross- 
product  is  not  available, is discussed on  the CHBDY  card Bulk Data de- 
scription  found  in  section 3.5.3 of  Volume I of  the  ETA Manual. 
The PHBDY card,  which is referenced  by  the six preceding CHBDY  cards, 
defines  the  emissivity  of  these  radiating  surfaces  as 0.90, 
The  TEMP  card,  which  has  been  selected  for  use  by  the  TEMP(MATERL4L) 
card in the Case Control,  defines  a  temperature  guess  of 300 degrees  for 
GRID  point 100. Whether  this  value  is Celsius or Kelvin cannot be  de- 
termined  until  the PARAM cards  are  examined. 
The TEMPD card,  which  has  also  been  selected  for  use  by  the TEMP- 
(MATERIAL)  card  in  the Case Control,  indicates  that all GRID  points 
which  are not specifically  supplied  with  temperature  guesses via TEMP 
cards will have  temperature guesses of 300 degrees.  It  should be noted 
that since both  the TEMP  and TEMPD cards  specify  the  same  temperature, 
the TEMP  card  could  be omitted  in  this case without  affecting  the  problem 
in  any  way. 
The PARAM TABS  (Temperature  ABSolute) card specifies a value  (default= 
0.0) which will be added to the  temperature  guesses  and  intermediate 
thermal  solution  vectors  before  the  calculation of nonlinear  loads  due  to 
radiation  is  made. In this case, if the Celsius/Kelvin  system has been  used 
in defining  other  material  properties,  the  TABS  value of 273.15  would in- 
dicate  that  the'temperature  guess  vector  and  the  results  are  and will  be  in 
degrees  Celsius (the  273.15  value would be added  to  the  temperatures 
guessed t o  convert  them to the  absolute Kelvin scale). 
The PARAM  SIGMA  card  specifies the  Stefan-Boltzmann  constant 
(default=O.O) in the  units  which  are  being used in the  particular  problem 
being  solved.  In  most %TA versions  the  omission of  this  card will result 
in no  radiative  interchange being included in the  problem  solution,  and  the 
user should  verify  the  presence  of  this  card to assure himself  that  his  results 
do in fact  include  nonlinear  radiative  effects. 
The PARAM  MAXIT  (MAXimum - ITerations)  card  specifies  the  maximum 
number  of  solution  iterations  (default=4)  which will be  allowed  before 
execution will be automatically  terminated. 
The PARAM  EPSHT (EPSilon  Heat  Transfer)  card  specifies  a  value  (default= 
0.001)  which will be  used in determining  whether  the  desired  degree of 
convergence  has  been  achieved,  which  would  permit the solution  iterations 
- 
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to cease without having reached  the MAXIT value. The convergence cri- 
teria  which  are  used  are discussed in  subsection  e),  where  the  output  for  this 
problem  is  examined. 
x) The  RADLST  card is used to  indicate  which CHBDY cards  are  participating 
in the  radiative  interchange.  In  this case a 6 x 6 matrix  is  specified,  with 
column  one  being  associated  with CHBDY  card 200, etc. 
xi)  The  RADMTX  cards  are used to  define  the area-times-view-factor  values 
which will be  entered  into  the  square  matrix  specified  by  the  RADLST  card, 
and  since  this  matrix is symmetric,  only  1/2  of it need  be  entered.  Although 
the  format  of  this  card  type  is given in  section  3.5.3 of Volume I of  the 
RTA  Manual,  a  few  additional  comments are useful: 
1) If the view factors  supplied  for  an  element  sum  to > 1.001 ,* a  fatal 
error will result in most versions (such as Levels 15.5.1, 15.5.2 and 
15.5.3). If a  version is used  which  does  not  make  this  error  check, 
and view factors  do  sum  to > 1 .O, then  the  results  are  unpredictable. 
2) If the view .factors  supplied  for  an  element  sum  to <1 .O, the i T A  
will automatically  assume  that  the  unaccounted  for  energy is 
lost to  “space”.  Some  versions  (such  as Levels 15.5.1,  15.5.2  and 
15.5.3) will warn  the user of  this  energy loss, but  others  may  not,  and 
the user  should  be  aware  of  this  potential invisible and  infinite  heat 
sink. 
3 )  If a  column is undefined  by  RADMTX  cards,  or  is  only  partially de- 
fined,  it will be  filled out  with  zeros.  However,  note  that  no em- 
bedded  blank  fields  are  allowed. 
In  the light of these  comments  it  can be  seen that  the  radiation  matrix  in 
this  problem will cause  all  of  the  energy  radiated  from  the  fin to  be  lost 
to  the  internal  “space”  node.  In  addition,  since all of  the  terms  in  the 
RADMTX .“I_ are  zero,  it  could  have  been  left  out  entirely  and  the  same 
answers  would have resulted  due to  the  default  option  mentioned  in  com- 
ment #3 above. 
*Since the RADMTX actually  supplies area-times-view-factor  values (AF values), the  true  criterion is that 
the AF sum  for an element  divided  by  that element’s area  be < 1 .OO 1. 
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e. Output  Produced: 
Page No. Description 
unnumbered - This page of output is produced only if a DIAG 18 card is 
directly pre- present in the Executive Control during a NLSS run, and it lists 
cedes  page 7 three  parameters  which  are  used  by  the  program  to  determine 
if solution  iterations may be  terminated  (see  section 2.6.2 of 
Volume I of  the  NTA  Manual  for  more  detailed  information): 
i) EPSILON - P  is  the  ratio of the  change in the  nonlinear  load  between  the 
last  two  iterations  to  the  nonlinear  load  calculated  from  the  initial  thermal 
guess vector. 
ii) LAMDA - 1 is a weighted estimate of the lowest eigenvalue of the  solution 
matrix. 
iii) EPSILON - T is essentially  a  ratio  of  the  sum of the  changes in temperature 
from  the  previous  iteration to  the  sum of the  newest  estimated  temperatures. 
The  iteration  algorithm will terminate  under  one  of  the  following  conditions: 





EPSILON - T < EPSHT  and  EPSILON - P < 10 * EPSHT - Normal 
Convergence. Q 
EPSILON - T = 0. and  EPSILON - P = any  value - Maximum  Convergence 
(essentially  as  good as Normal  Convergence,  but  EPSILON - P  was  not satis- 
fied,  probably  due to an  inaccurate  thermal  guess  vector). * 
LAMDA - 1 < 1 after  the  fourth  iteration - Diverging Solution. To fix  this, 
the  user  might  try  a  higher  thermal  guess  vector,  examine  the  model  for  the 
unintended  application of high thermal  loads,  and/or  examine  the RADMTX 
to verify that  the view factors  supplied do  not  sum  to values greater  than 
1 .OO 1 for  any  element. 
I f  MAXIT is exceeded - termination  due  to  Maximum  Iterations. 
I f  an internal  algorithm  which  estimates  the  time  required  for  an  iteration 
indicates  that  not  enough CPU time  remains  for  the  next  iteration  to be 
completed - termination  due  to  Insufficient  Time. 
In  this  problem,  termination is, as is shown,  due  to  Normal Convergence.  What 
is the best  value to  use for  EPSHT?  There is no  one  answer  to  this  question,  but 
commonly used values are I 0-3 or 1 0-4, and  they  have  uniformly  produced re- 
liable  results. 
7, 8, 9 and the This output is identical in form to that described in Problem 1. 
Run Log It  should  be  noted  that  he  modules  being  executed, as noted  in 
the  Run  Log,  are  different  from  Problem I because  the  NLSS 
algorithm (SOL 3) is being  used instead of the LSS algorithm 
(SOL 1). 
*This convergence message is not available on all NTA versions. 
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3. Sample Problem 3 
a. Intent:  This  problem  converts  the NLSS model  of  Problem  2 to an  identical  non- 
linear  transient  problem,  demonstrating  the use of  the  transient  solution  algorithm 
(SOL 9). -
b. Executive  Control:  The  only  change  made  from  Problem 2 was on the card, 
where  algorithm 9, the  nonlinear  transient  solution  method,  was  selected  instead 
of algorithm 3, the NLSS  solution  method. 
c. Case Control: Several changes were made from Problem 2, as follows: 
i) The LOAD  card  was  changed to  a DLOAD ." (Dynamic - LOAD)  card,  which 
is required to request  linear  thermal  loads  during  a  transient  execution. This 
card  may  reference  only  TLOAD 1,, TLOAD2,  and  DLOAD  Bulk  Data  cards, 
which will, in turn,  reference  other  linear  load  cards. 
ii) The  TSTEP  (Time  STEP)  card is required to  specify  the  identification  num- 
ber of the  Bulk  Data  TSTEP  card  which will  be used to  define  the  integration 
time  step  size,  the  number  of  time  steps to  be  solved,  and the  frequency  with 
which  the  time  steps will be  printed  out  (Le., every time  step,  or  every  other 
time  step,  or every third  time  step,  etc.). 
~- -
iii) The " IC (Initial  Condition)  card is required to specify  the  set  number  of  the 
TEMP  and/or  TkMPD  cards  which will be  used to  define  the  initial  temper- 
ature  of  each  GRID  point  in  the  model.  This  set  number  may  be  the  same 
one  referenced by the  TEMP  (MATERIAL)  card,  but in most cases a  separate 
temperature  vector will be  specified. 
iv) The  SET  card is optional,  and  is used here to define  a  group of GRID  points 
which  may be collectively  referenced in later  output  requests. 
v) The OLOAD card has been previously discussed, but its use here is slightly 
different i n  that  it  references a set  number.  The  only  requirement  for  the  use 
of  this  option is that  the  set  number  selected be previously  defined on  a SET 
card in the Case Control,  and  the  result will be that  the  requested  output will 
be supplied  only  for  the  GRID  points  listed in the  set.  This  option  may be 
used for  any of the  various  types  of  NTA  output. 
vi) The SPCF  card is superfluous in this  problem,  as no Spc set  is  selected. 
vii) Cards 54 through 69 supply  the  information  required  to  produce  printer  plots 
of selected  GRlD  point  temperatures  and  thermal  velocities  (rate  change  of 
temperatures)  as  a  function of time.  The  structure  of  this  request  is  quite 
simple,  in  that  it is initialized  with  an  OUTPUT  (XYOUT)  card: fol1owe.d by 
XTITLE  and  YTITLE  cards  to  label  the  axes,  and  completed  with an 
XYPAPLOT  card  which  specifies  the  variable  which is to be plotted  against 
25 
d. 
time  along  with  the  GRID  points  for  which  the  plots will be  generated. I t  
should  be  noted  that  this  group of cards  must  appear  at  the  end  of  the Case 
Control  Deck  unless  a  structural  plot  packet  is  supplied  (it may either  pre- 
cede or  follow  the  transient  plot  request).  Further  detail  on  these  printer 
plots  may  be  found in section 4 of  the  NASTRAN User's Manual. 
-
viii) It  should be noted  that  the  %request  has  been  removed.  The  reason  for 
this  is  that  in SOL 9 any  GRID  point  constrained by a  SPC -will remain  fixed 
at  zero  degrees,  This  makes  the SPC -technique  essentially  useless in transient 
runs,  and  alternate  methods  for  constraining  GRID  point  temperatures will  be 
discussed  and  applied in the Bulk  Data  Deck  section  of  this  problem. 
ix) The TEMP  (MATER1AL)card is optional  for  a  transient  solution,  but  its  use 
shouldjmprove  the  stability of the  solution. If the  transient  solution  is  to be 
oscillatory  in  nature,  the  guess  vector  selected  should  approximate  the  esti- 
mated  average  temperature of each  GRID  point. 
Bulk  Data:  The  following  changes,  listed  at  the  end  of  the  unsorted Bulk Data 
echo,  were  made  to  the Bulk Data to convert  Problem 2 to  Problem 3: 
i) SPC and/or SPCl cards may be used in SOL 9 only to constrain temperatures 
to  zero  degrees,  and  are  therefore  essentially useless. The  standard  transient 
method of constraining  a  GRID  point  is to  first give it  a  large  conductive 
coupling to  a "ground" at  absolute  zero. A large load is then  applied  and ef- 
fectively  controls  the  temperature  of  the  GRID  point.  This  procedure is anal- 
agous to  the well known  linear  stretching  of  a  spring  as  governed  by  the re- 
lationship F = KX. In  a  thermal  problem,  the & is the  magnitude of the con- 
ductive  coupling to  ground,  the - F is  the  magnitude of the  applied  load,  and  the 
glance at  the  cards involved shows  that  it is not.  A  CELAS2  card is used to 
define  a  conductive  coupling  of 1 .  x 1 O5 wat tdoc  between  GRID  point 100 
and a thermal  ground  (an  infinite  heat  sink  at  absolute  zero). An  SLOAD  card 
(in  conjunction  with  a  TLOAD2  card,  as will  be discussed  later)  applies a 
load of 300. x  lo5  watts  to  GRID poirlt 100. Therefore, by the  equation 
stated  above,  the  fixed  temperature  is X = F/K = 300. x 1 O5 (watts) / 1.  x 
1 O 5  (watts/"C)=30O0 C .  It  should  be  emphasized  that for this  method  to  work; 
the  conductive  coupling  to  ground  should be several orders of magnitude larger 
than  the  other  real  thermal  conductances  in  the  model. Also, a useful feature 
of  this  method is that if the load  were made  time-varying, t+e  temperatur?  of 
the  constrained  GRID  point  would  vary  proportionately. 
- X is the  fixed  temperature value. This  sounds  somewhat  complicated,  but  a 
ii) All linear  SOL 9 loads,  as was mentioned in the Case Control  section of this 
problem,  must be applied  through  TLOAD 1 ,  TLOAD2,  and/or DLOAD  Bulk 
Data  cards. In this  problem,  a  TLOAD?,  card  defines  a  unit  multiplier  which 
will operate  from  time = 0. to  time = 1. x I O 6  and  during  this  time will apply 
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all load  cards  with  a  set  ID of 300 (defined  on  field 3 of  the TLOADZ card). 
Both  the  old  and  new  SLOAD  cards  in  the  problem  have  set ID’S of 300 and 
will therefore be applied.  In  order  to  clarify  this  load  application  procedure 
further,  figure  12  illustrates all of  the  possible  logic  paths  which  may  be used 
successfully in SOL 9. 
iii) The  TSTEP  card  has  been  mentioned in the Case Control  section,  and  in  this 
problem  specifies 3 1 time  steps  of’ 30 seconds  each  with  a  printout  required 
for  every  time  step.* 
iv) An  additional  TEMPD  card  with  a  set ID of 600 defines  the  initial  condition 
thermal  vector as referenced  by  the - IC  card  in  the Case Control. 
e. Output  Produced 
Page No. Description 
10 This page  lists  the  total  linear  thermal  load  applied  to GRID  point 
1 at  each  time  step in the  problem.  This  type of output, where 
a single GRID  point is examined  at all time  steps is known  as 
SORT2  output.  It is possible to reverse this  sorting  and  obtain 
information  organized to display all GRID  points  at  individual 
time  steps,  which is known as SORT1  output.  This will be  dem- 
onstrated  in  Problem 4. 
A. Case Cont ro l   DLOAD = 100 
Request 
B. Bulk  Data or T L O A D l  
Cards TLOAD2 
D L O A D  
D A R E A  
S L O A D  
QVECT 
QVO  L 













This  card  references  the set number   o f   TLOADl   o r  
TLOADZ  or   DLOAD  Bulk   Data cards, and  must  ap- 
pear for  linear  loads  to be applied  during a transient } run. 
..... In  general,  these  cards define  t ime-varying  multiple- 
..... cation  factors  and  must  be  referenced  by a D L O A D  
card in  the Case Control   Deck  to be employed  during 
a transient  run.  The  DLOAD Bulk Data  card  can 
each load card  must  be  unique. 
These are the  available N T A  linear  thermal  load cards, 
and  must be re fe renced  by   TLOADl   o r   TLOADZ 
cards t o  be applied  during a transient  run. 
Figure 12.  Applying linear transient  loads. 
*Either 31 or 45 integration  steps will be used  for all problems based on Problem 3, with the smaller 
number being chosen to allow each  transient  printer  plot  to  fit  on  one page. 
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Descriution Page No. 
19 
30 - 35 
36 - 39 
Run  Log 
This  output is identical to  that  on page 10, except  that  temper- 
atures  are  listed  instead  of  linear  applied  loads. 
These pages contain  data  used  in  generating  the  transient  temp- 
erature  plots  and  are  generally  of  little  interest  to  the  user. 
These pages contain  the  plots  mentioned  above  and  are ssential- 
ly  self-explanatory.  In the  first  plot,  of  temperatures.  the  sym- 
bols A, *, and 0 correspond to  GRID  points 100, 1,  and 4. The 
following  three  plots  separately  graph  the  thermal  velocities  of 
GRID  points 100, 1, and 4. 
This  section  indicates  the  modules  being  executed  for SOL 9, 
along  with  other  data  as  described  in  Problem 1.  In future 
problems,  the  Run Log will only be  discussed to  point  out  mod- 
ifications  which have been  made  to  the  solution  algorithms. 
4. Sample Problem 4 
a. Intent: This problem, which is based on Problem 3 ,  demonstrates the use of a 
DMAP (Direct  Matrix  Abstraction  Program)  alter  to  produce  SORT1  output  in 
place  of  SORT2  output  during  a  transient  solution. In addition,  the  TSTEP  card 
is modified  to  allow  output  only  for  every  fifteenth  time  step,  and 2 new  DIAG 
card is included to provide  a listing of  the  NASTRAN  Source  Program  (often called  a 
Rigid Format)  which is executed,  in  this  case SOL 9. 
~~ " - " ~ 
b.  Executive  Control: 
i) A DIAG 14 card has been added to produce a listing of the DMAP Source 
Program  being  executed to  solve this  problem.  This  listing will be further 
discussed  in the  Output  section. 
ii) The four cards starting with ALTER 122 and ending with ENDALTER com- 
prise an  alter  packet,  and  their  purpose is to modify  the Rigid Format  which 
is  called for  execution  by  the SOL 9 card. The general topic of NASTRAN 
Source  Program  modification,  generally  known  as "altering", is too compli- 
cated to be  treated  in  a  rigorous  manner in this  text.  Fortunately, all that  the 
casual  user  needs t o  realize  is that  the  RTA  is  composed basically of  groups of 
subprograms  known  as  modules,  and  that  the  order  in  which  these  modules 
are  selected  for  execution  and  the  input  supplied to them will determine  what 
type  of  problem is  solved.  NASTRAN  Source  Programs,  which  consist of DMAP 
control  statements (analagous to Fortran  statements)  specifying  the  modules 
t o  be  executed,  exist  in  three  fixed  forms  (i.e., Rigid Formats)  for  heat  trans- 
fer  problems,  and  may  be  selectedby  specifying SOL 1 (LSS),  SOL 3 (NLSS), 
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or  SOL 9 (Transient).  Modifications to these Rigid Formats  are  possible  but 
are  often  complex  and  always  extremely  error  prone.  However,  certain use- 
ful alters  have  been  developed  and  incorporated  into  simple  and  reliable 
packets  that  need  only  be  inserted  into  the  Executive  Control  Deck  to  pro- 
duce  the  desired  result.*  The  user  must  only  remember to use the  alter 
packet  with  the Rigid Format  for  which  it was  designed,  and that  should  two 
or  more  alters  be  desired  simultaneously,  the  lower  numbered  alters  must 
directly  precede  the  higher  numbered  alters  with  only  one  ENDALTER card 
appearing  at  the  end  of  all  of  the  alters. 
In  this  problem,  the  alter  packet  shown will eliminate  the  SORT2  output  and 
replace  it  with SORTl.  For  more  detailed  information  on  the uses of DMAP, 
see the  NASTRAN User's  Manual,  section 5 .  
c. Case Control: No changes were made from Problem 3. 
d. Bulk Data: Field five of the TSTEP card was changed from 1 to 15, which will 
cause the  output  to  be  produced  only  at every  fifteenth  time  step. 
e. Output  Produced: 
Page No. Description 
9 -14 These pages list the DMAP statements  which  comprise Rigid 
Format 9. Note  the  three  statements  which  are  labeled  122. 
The  first  statement was part  of  the  original rigid format, while 
the  following  two were input via the  alter in the Case Control. 
16 - 23 These pages list the  SORTl load  and  thermal  vectors  produced 
at  every  fifteenth  time  step. 
30 - 33 These pages contain  transient  plots  of every fifteenth  time  step 
only. 
R u n  Log Note  that, in comparison  with  Problem 3, statement  122 is ex- 
ecuted  and  statement  123 is not. 
5. Sample Problem 5 
a. Intent: Tlus problem, which is based on Problem 4, demonstrates the generation 
of a  structural  plot  of  the F T A  model  as  defined  by  the  heat  conduction  elements. 
b.  Executive  Control:  Since  structural  plotting is done early in a  NASTRAN  execution, 
the  existing  alter  packet  from  Problem 4 has  been  modified  by the  addition  of an 
ALTER 20 and  an  EXIT $ card.  These  cards will cause  NASTRAN to  stop  executing 
"
*With the  advent of Level 16, certain minor changes  may have to be  made to these  alter  packets. 
29 
after DMAP statement 20 is completed. Note that the previous alter could 
have been removed (except for the ENDALTER card) without affecting the 
results. 
c. Case Control:  A  structural  plot  package  has  been  added  at  the  end  of  this 
deck. This is a general purpose request which will produce two plots 
(figure  13)  of all of the  geometrically  defined  heat  conduction  elements in 
the model. -The first plot will have the GRID points labeled, while the second 
will have each element labeled. This plot package, if present, must directly 
precede the BEGIN BULK card, and will require that a seven-track tape be 
provided on unit PLT2 (consult your local NASTRAN Systems Programmer). 
The plot information will be placed on the tape, which then must be 
processed by a Stromberg-Carlson 4020 plotter to produce the plots on micro- 
film suitable for printing as desired. Complete plotter information (including 
more control cards and how to use other plotters) may be found in section 4 
of the NASTRAN User's Manual. 
d. Bulk Data:  No  changes  were  made  from  Problem 4. 
e. Output  Produced: 
Page No. Description 
9  Note  the insertion of the  EXIT $ after  the original DMAP 
instruction number 20. 
16- 19 Messages from  the  structure  plotter  indicating  that  two  plots 
have been generated. 
Run Log Note  that  execution  has ceased at DMAP statement 20 due 
to the alter. 
figure 13  Structural  plots  printed  from  microfilm. 
6. Sample Problem 6 
a.  Intent:  This  NLSS  problem is based on  Problem 2 and  demonstrates  the  mod- 
eling of thermal conductivity as a function of temperature. 
b. Executive  Control: No changes  from  Problem 2. 
c. Case Control: No changes  from  Problem 2. 
d. Bulk Data:  Two  new  types of Bulk  Data cards  were  introduced,  MATT4 
and TABLEMl. The MATT4 card defines in field two the ID of a MAT4 
card which is to be made temperature dependent (in this case, MAT4 1000). 
Field three references a TABLEMl card which will provide coefficients as a 
function of temperature which will be multiplied by the conductivity specified 
on MAT4 1000. For example, in this problem if an element's temperature 
were 300 degrees Celsius, then its conductivity would be (200)( 1.25) = 
250 W/m - "C. 
e.  Output  Produced: No changes in the  types  of  output  requested  were  made 
from Problem 2. The answers are, of course, different and are consistent with 
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Figure 13. Computer-generated structure  plots of the NTA model. 
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GRID 100 increased because the increased conductivity drained more energy 
from this GRID point than was lost in Problem 2). 
7. Sample Problem 7 
a. Intent:  This NLSS  problem is based on Problem 2 and  demonstrates  the 
modeling of a convective coefficient which is a function of temperature. 
b. Executive  Control: No changes from  Problem 2. 
c. Case Control: No changes from  Problem 2. 
d. Bulk Data:  The changes  made  here  were  identical to  those  made in  Problem 
6, with the exception that a different MAT4 card (one  defining a convective 
film coefficient) was referenced by the MATT4 card. 
e. Output  Produced:  The  output  format is identical to  that  of  Problem 6. 
8. Sample Problem 8 
a. Intent:  This NLSS problem is based on Problem 2 and  demonstrates  the 
modeling  of  anisotropic  temperature-dependent  thermal  conductivity. 
b. Executive  Control: No changes from  Problem 2. 
c. Case Control: No changes from  Problem 2. 
d. Bulk Data:  Two  new  types of Bulk Data  cards  were  introduced, MAT5 and 
MATTS. They are analogous in function to  MAT4 and MATT4 cards, re- 
spectively, except that they provide for the specification of anisotropic ther- 
mal conductivity (MATS) and  the  independent  variation  of  the  conductivity 
components as a function of temperature (MATT3 with TABLEMl). A com- 
plete discussion of these card types in this manual would be excessively time 
consuming, so it will only be noted that the conductivity in the X-direction 
(along the fin axis) is defined to  be identical to that of Problem 6, while the 
Y-direction conductivity (across the fin) is defined to be zero. See Volume I 
of the NTA Manual, section 3.5.3, for a detailed description of these new 
card types. 
e. Output  Produced:  The  output  format,  and  the  answers,  are  identical  to  those 
obtained in Problem 6. This is due to the fact that since there is no temper- 
ature gradient across the fin in this simple model, the reduction in the thermal 
conductivity in this direction to zero does not affect the results. 
9. Sample Problem 9 
a. Intent:  This  transient  problem is based on Problem 3 and  demonstrates  the 
creation of a restart tape along with the punched card checkpoint dictionary 
required to make use of it. The procedure given is also applicable to SOL 1 
or SOL 3 problems. The creation of a restart tape is useful in that it allows 
the user t o  reinitiate execution at the point of termination following an 
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abend, or with a minimum of repetition following a small model change. 
Both of these features can save substantial amounts of computer time. 
b. Executive  Control:  The  only  change  made  was  the  addition  of  a CHKF’NT 
YES card, which specifies that a restart tape is to be prepared and that a 
checkpoint dictionary is t o  be punched to  provide a description of the data 
files on the restart tape. These functions are completely ‘automatic, with the 
user being required only to provide a tape on unit NPTP (New Problem Ta_Pe) 
and to enable Fortran unit seven so that the checkpoint dictionary may be 
punched or directed to  disk, tape, etc. Details on these procedures should 
be obtained from your local NASTRAN Systems Programmer. 
c. Case Control:  No changes  were made,  except  for  the  removal of the OLOAD 
and XYPAPLOT output requests and a change from THERMAL = ALL to 
THERMAL = 5 to reduce printed output. 
d. Bulk Data: No changes  from  Problem 3. 
e.  Output  Produced: 
Page No. Description 
2 This is a  printed  echo  ofthe first  card punched in the  check- 
point dictionary. 
1 1  - 13 These pages contain  printed  echoes  ofthe  checkpoint  diction- 
ary, interspersed with previously seen user warning and in- 
formation messages. The exact format of these checkpoint 
cards is not of value to the user, and it is sufficient simply 
to realize that each card (except the REENTER cards which 
indicate DMAP statements a t  which execution could be re- 
initiated) defines the location on tape of a certain vector or 
matrix  of  information,  often called a “data block”. Further 
information on restart may be found in section 3.1 of the 
NASTRAN User’s Manual. 
14- 22 This is a  standard  SORT2  transient  thermal  vector as re- 
quested in the Case Control Deck. 
Cards punched These cards, not shown here, are identical to those listed 
on  Fortran  unit on pages 2 and 9 - 1 1 .  
seven 
” 
70. Sample Problem 10 
a.  Intent:  This  transient  problem  demonstrates  the  restart  procedure using the 
restart tape and checkpoint dictionary produced in Problem 9. 
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b. Executive Control: Three changes were made from Problem 9: 
i) A transient  restart  error was corrected  by  the  inclusion  of  the 4 card  alter 
packet  beginning  with ALTER 1 18,  1  19  and  ending  with  ENDALTER. This 
packet  is  required  for all transient  restarts  at Level 15.5.X,  and  may  be re- 
quired  for Level 16. 
ii) The checkpoint dictionary as punched in Problem 9 is inserted. The 
RESTART  card will be  used to verify  that  the  proper  tape  has  been  mounted 
for  the  restart  run,  while  the  other  cards will locate  relevant  data  blocks  on 
the  restart  tape.  The  restart  tape  must  be  mounted  on  unit  OPTP (Old Frob- 
lem Tate).  
iii) The  CHKPNT  card  has  been  removed,  though  it is possible to  make  a  restart 
tape  during  a  run  which  is  initiated by a  restart  tape  (however,  unit  NPTP 
would  have t o  be  enabled in addition  to  unit OPTP). 
c. Case Control: No changes from Problem 9. 
d. Bulk Data:  The  Bulk  Data  input in this case consists of cards to  be added  to  the 
listing on the  restart  tape  and / cards which define  cards t o  be  removed  from  the 
listing on  the  restart  tape.  The / cards  define, based on  the  sorted Bulk Data  num- 
bers  of  the  cards on the  restart  tape,  the  number  or  numbers of cards  to be  deleted 
during  the  restart  run.  For  example, in Problem I O ,  card #26 from  Problem 9 is 
to  be  deleted. A glance  back at  Problem 9 shows  that  thisis  MAT4 1000, which  is 
logical because  a  new  MAT4 1000 card is  being  provided  for  this  restart  run.  A 
restart  run in which  changes of any  sort  are  made is termed  a  “modified”  restart, 
as  opposed to simply  resuming  execution  after  a  system  failure. An examination 
of the new sorted Bulk  Data echo  indicates  that  the  new MAT4 1000 card has 
indeed  replaced the  one used in Problem 9. 
e.  Output  Produced: 
Page No. - Description 
10 This list of modified  cards  is  of  little use to  the user except  as  a 
I reminder of the card types  which have  b en  changed for  the 
restart  run. 
1 1  - 16  The  NASTRAN DMAP Source  Program used during  the  restart 
is automatically  provided,  and  an  asterisk is placed to  the  left of 
the  instruction  number of each DMAP statement  scheduled  to be 
executed. 
Unnumbered In addition to standard User and Warning messages, a list of the 
Page between data blocks obtained directly from the restart tape is provided. 
16 and 1 7 This list is of little use to the casual  user. 
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Page No. Description 
17 - 25 The change  in temperatures  from  Problem 9 may  be  observed, 
demonstrating  the  effect  of  the  modification  during  the  restart. 
1 1. Sample Problem 1 I 
a. Intent: Problem 11 is a transient run based on Problem 3 which demonstrates the 
application of arbitrary cyclical loads  and  the  production of punched  temperature 
cards. 
b. Executive Control: The only change from Problem 3 was the addition of a four 
card alter  packet which will cause the  output  from  a  THERMAL  request in Case 
Control to   be produced in SORTl  format. In  addition all output  requests, includ- 
ing THERMAL, will still  be  produced in SORT2  format.  The  reason  for  this  alter 
is that  NTA  punched  temperature  cards  are  only  produced  correctly  during  a  trans- 
ient  run  when the  SORTl  format is used,  as will become  apparent  when  the  output 
is examined. No problem  of  this  sort  exists  for  punching TEMP cards  during NLSS 
or LSS runs. 
c. Case Control: Two changes were made from Problem 3:  
i) The DLOAD card now references set 800 instead of 300. This was done be- 
cause  several  load sets have been  combined in the Bulk  Data  as set 800 and 
must  be  referenced 2s such to  be  applied. 
ii)  The " THERMAL -- " -- card now  reads  THERMAL  (PUNCH),  which ill eliminate 
the  printing  of  the  thermal  vector  and will substitute  the  punching of temp- 
erature cards. It  would  also  have  been  possible to request  THERMAL 
(PRINT, PUNCH) to have obtained  both  types of output  simultaneously. 
- - - - " -" " - 
d. Bulk Data: Several new card types are introduced here: 
i) The TLOADl card is similar to   the  previously seen TLOAD2 card except 
that  a  TABLED1 card  (see below) is referenced in field 6 to  provide  a  multi- 
plying  factor  which varies as a  function  of  time  and will be multiplied by the 
loads  defined by the  set  specified in  field 3 of  the  TLOAD 1 card.  In  addition, 
a  DELAY  set  (see  below)  may be (and is) referenced in  field 4 of the  TLOADl 
card  and  specifies  a  time  factor  which is t o  be  subtracted  from  the  actual solu- 
tion  time  before  the  TABLED1  card is consulted  for  the  multiplying  factor. 
ii) The TABLED1 card defines a multiplying factor versus time relationship which 
may  be  referenced  by  TLOADl cards. TABLED2,  TABLED3,  and/or 
TABLED4  cards  may  be used t o  perform  a similar function. 
iii) The  DELAY card  specifies, on  a  GRID  point basis, a  time  delay  factor  that 
may  be used during  the  table  look-up  procedure  described  above. For  ex- 
ample, if the  solution  time  were  at  1200  seconds,  and  a  delay  of 900 seconds 
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had  been  specified for  GRID  point 2 via a  DELAY  card,  the  table look-up 
would  locate  the  multiplying  factor  corresponding to a  solution  time  of 300 
seconds. 
iv) The  DLOAD  card  must  be  used  if  more  than  one  TLOADl or TLOAD2  set 
is t o  be  applied  simultaneously.  Scale  factors  are  provided 011 the card and 
are  set t o  1.0 for a simple  combination of  load  sets. 
In summary, TLOAD:! 300 applies  loads  during  the  entire  solution to  GRID 
points 1 - 8, 100; TLOADl 700 to  GRID  points 1 - 8 from 0 to 450 seconds;  and 
TLOADl 710 to  GRID  points 1 - 8 from  900  to 1350 seconds. 
e.  Output  Produced: 
Page No. Description 
1 1  -19  Note  he  cyclic  variation  of  the  load  vectors. 
After the Run This section contains temperature card images as requested by 
Log THERMAL  (PUNCH).  The  punched  output  has  deliberately 
been  directed to  the  printer  for  presentation  purposes.  The 
SORT1  output  runs  through  card 673, and  the  error i n  the 
SORT2  output  which  follows is  easily  seen (the  program  attempts 
to  print  a  real  number,  the  time,  in  an  integer field). 
12. Sample Problem 12 
a. Intent: This problem is meant to demonstrate the capability which exists via the 
VIEW4 program for  generating view factors  and  RADMTX  and  RADLST  cards 
directly  from  the CHBDY boundary  element  descriptions  which  are  supplied t o  
the  NTA  to  define  radiating  surfaces.  The Bulk  Data from  Problem 2 was  used as 
input,  with  the  only  changes  being  the  addition of a $VIEW*  card to  define VIEW 
parameters,  the  removal  of CHBDY 60 which is not a radiating  surface  and  the 
referencing of  the $VIEW  card from  the CHBDY cards via an  entry in field 9 of 
the CHBDY cards.  Comment  cards  added to  the Bulk Data  may  be seen  in  Problem 
13,  which is based on  Problem 12. The RADMTX  and  RADLST  cards  produced 
are  listed on  the last  page of  output. Details on the  operation  and  capabilities  of 
the VIEW program  may  be  found in the VIEW User’sManua15  .and the VIEW 
Programmer’s  Manual6  obtainable,  along  with  the  program,  from: COSMIC, 
Barrow  Hall,  University of  Georgia,  Athens,  Georgia, 30601. 
*This is the  only  card  with  a ‘3’’ in column 1  which is read as a  data  card  by  the VIEW program. A l l  other 
“$” cards  are  considered to be  comments  and  are  ignored. 
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13. Sample Problem 13 






Intent:  This  problem  demonstrates  a  method of plotting CHBDY cards using a 
special  MacNeal-Schwendler  version of the  RTA  (check  with  your local 
NASTRAN  Systems  programmer).  This  plotting  capability  has  not  been  included 
in the  standard  NTA version and  therefore  these  boundary  elements  may  not  be 
plotted  by  them.  In  addition,  this  run,  which  is based on Problem 12,  demon- 
strates  that  a Bulk Data  Deck processed by VIEW can  be  immediately  run  on the 
NTA. 
Executive  Control:  The  alter  packet provided must  be used to  obtain  the CHBDY 
plots.  Also note  that SOL 1 must  be used. 
Case Control:  A  structural  plot package has  been  added  at  the  end.  It is identical 
to  that used in Problem 5 ,  except  that HBDY has  been  specified  on the SET card, 
so only CHBDY elements will be  plotted. 
Bulk Data: No changes  were  made  from  Problem  12,  which  was  the VIEW run. 
Note  the  comment  cards  which were inserted  for  the VIEW run. 
Output:  The  only  output  of  note is the CHBDY plots,  figure  14.  Note  that  the 







Intent:  This  problem  demonstrates an alternate  method,which may be used to 
constrain  a  point to a  fixed  temperature  during  a  transient  run. In Problem 3 a 
large load was applied to a grounded  GRID  point t o  fix its  temperature,  but in this 
problem the load and  grounding will be replaced  with  the  application of a large 
thermal mass. 
Executive Control: No changes  were  made from  Problem  3. 
Case Control: No changes were made  from  Problem 3, except  to  reduce  the  amount 
of  output  requested. 
Bulk Data:  The  CELAS2  and SLOAD  cards affecting  GRID  point 100 were re- 
moved by  converting  them to  comment cards.  CDAMP2 70 was added  to  apply 
a thermal mass of 5. x 1 O8 Joules to  GRID 100, a  thermal mass much larger than 
that  associated  with  the  other  GRID  points in the  problem. With an initial  temp- 
erature of 300°C  and  this high thermal mass, GRID  point 100 will tend  to remain- 
at  300°C  during  the  solution. 
Output  Produced: 
Page No. Description 
"
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Figure 14. Computer-generated plots of the CHBDY boundary elements. 
15. Sample Problem 15 
a. Intent: This transient problem, which is based on Problem 3, demonstrates the re- 
- " 
duction in the emissivity  of  a CHBDY element  to  simulate  multilayer  insulation 
. ,  on  the  radiating  fin  surfaces.  This is an  extremely  simplified case which  would  be 
valid only  for  situations  in  which  the  multilayer  insulation viewed space  completely. 
In addition,  it  is  assumed  that  the  thermal  load on the fin  is  internal to  the  blanket. 
b. Executive Control: No changes from Problem 3. 
c. Case Control: No changes from Problem 3, except for a reduction in the  output 
requested. 
d. Bulk Data: The only change made from Problem 3 was to  reduce  the emissivity 
specified on PHBDY 2000 from 0.9 t o  0.02 (a  commonly  usedvalue  for  the  effective 
emissivity  through  a 5 - 10 layer  aluminized  mylar  blanket). 
e. Output Produced: No new types of output are produced, though the reader should 
notice  that  the  temperatures  are,  as  expected,  warmer  than  those in Problem 3. 
16. Sample Problem 16 
a. Intent? This NLSS problem, adapted from Problem 2, demonstrates another 
method  af  simulating  multilayer  insulation.  A  second  layer of  CHBDY  cards is 
placed oq both sides  of the  fin,  and  a  convective  coupling  simulating  an  effective 
conductahce  through  the  multilayer  insulation is defined.  The  old  layer  of 
CHBDY cards is no longer  allowed to  radiate, and  the new layer  now  radiates in its 
place. The  surface  properties  defined  on  this  outer  radiating  layer  would  be  those 
of  the  outside of ."" the  multilayer  insulation.  See  figure 15 for  a  diagram of this 
configuration.  It shou1d.de noted  that-this  method is much  more  flexible  than  that 
employed  in  Problem 15, in that  the  multilayer  insulation  may view any  other 
surfaces,  and no effective  absorbtivity  for  externally  applied  flux  need  be  calculated. 
b. Executive Control: No changes from Problem 2. 
c.  Case Control: No changes from Problem 2. 
d. Bulk Data: No new  card  types  were  input,  but  new  GRID, "CHBDY,  PHBDY,  and 
MAT4  cards  define  the  outer  radiating  surface  and  the  convective  film  coefficient 
(effective  conductance)  from  the  inner CHBDY cards to  the  outer CHBDY  cards. 
In addition,  the  old  RADLST  card  was  removed  by  conversion  to a comment  card 
and  replaced  with  a  new  RADLST  card  containing  the  outer  layer CHBDY numbers. 
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Figure 15. Multilayer  insulation  modeled with an  effective  conductance. 
e. Output  Produced: 
Page No.  Description 
Directly  Note  that  he  convergence is very  slow. This  may be due to a 
precedes  poor  thermal  guess  vector,  and  Problem  17 will explore  this 
Page 9 possibility. 
9 In  the  temperature  vector,  note  that  the  outer  insulation t e m p  
eratures  are  predicted to be 37 - 39°C. 
11  Note  that  the single-point constraint  force  is  now  negative, in- 
dicating  that  heat  must  be  removed  from  GRID 100 to maintain 
it at  its  fixed  temperature  of  300°C. 
17. Sample Problem 17 
a. Intent: This problem is based on Problem 16 and demonstrates how an improved 
thermal  guess  vector can improve  the  convergence. In addition,  the  output pro- 
duced  by  an  ELFORCE  request  in Case Control is displayed  and  discussed. 
b. Executive Control: No changes were made from Problem 16. 
c. Case Control: An ELFORCE = ALL card was added to the output requests. This 
card is supposed to produce  finite  element  temperature  gradients  and  heat  flows 
through all structural  elements in the  problem, in addition  to  an  energy  summary 
for  each  of  the  boundary  (CHBDY)  elements.  The  output  produced  was  not  com- 
pletely  correct,  as will be discussed later. 
d. Bulk Data: TEMP set 400, the thermal guess vector as used in Problem 16, was 
modified so that i t  became  similar to the  answers  obtained in Problem  16. 
e.  Output  Produced: 
Page No.  Description 
Directly pre- Note that the convergence is superior to that of Problem 16. 
cedes page 9 
9 Note  that  the major  differences in temperatures  from  Problem 
16 are in the  outer  layer  of  the  insulation. 
1 2 -  14 For  the  CROD  elements,  the  labeled  gradients  are  actually AT 
and  the  labeled  heat  flows  are -KAT. For  the  CQUAD2  elements, 
the labeled  gradients  are  correct  and  the  labeled  heat  flows 
are  actually  heat  fluxes. For  the  heat  flow  summary  on  the 
CHBDY elements,  which is correct, a positive  vaiue  indicates  heat 
flowing into a  surface  and vice versa. 
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18. Sample Problem 18 
a. Intent: This transient problem is based on Problem 3 and demonstrates the print- 
ing ou t  of a  NASTRAN  Data Block via a  DMAP  alter,  the use of  the  OTIME  option 
to control  output  times,  and  the  output  produced  by  the  ELFORCE  request in a 
transient  run. 
b. Executive Control: DIAG 14 was added to provide a listing of the SOL 9 Rigid 
Format  and  a  three  card  alter  packet was added  which  will  print  out  the HBGG 
matrix,  the  matrix  which  contains  the  thermal masses applied t o  each  GRID  point 
in the  model.  This  method  of  printing  out  NTA  matrices is quite general  and re- 
quires  only  that  the  user  know  the  name  of  the  matrix  he wishes to  print  and  the 
location  where  it is produced in the DMAP rigid format  he  has selected (the 
MATPRN  request  must, of course,  follow  the  creation  of  the  matrix to  be  printed). 
This  information  may  be  obtained  from  the  NASTRAN  Programmer’s Manual’ 
and  the DMAP listings, and  with  a  little  practice  any user can easily examine  any 
matrix  created  by  the  ETA. 
c. Case Control: Several  changes  were made. including: 
i) Old output requests have been reduced. 
ii) An ELFORCE = ALL output request was inserted. 
iii) SET 1 was  created to  define  a list of  output  times,  and  this  set  was  selected 
by the  OTIME  (Output  TIME)  card. 
d. Bulk Data: No changes were made from Problem 3. 
e.  Output  Produced: 
Page No.  Description 
10 Note  the  insertion of the MATPRN  (MATrix B i I j t )  request in 
15  This is the listing  of  the  thermal mass matrix, HBGG. There  are. 
1 1  GRID  points in the  problem  and  therefore 1 1  columns in the 
matrix,  with  the  lowest  numbered  GRID  point being assigned to 
column 1 ,  etc.  Note  that  this is a  diagonal  matrix  since  the  ETA 
uses the  lumped mass rather  than  consistent mass formulation. 
See  subsection 2.5.1(2) of  Volume I of  the NTA  Manual. 
the SOL 9 Rigid Format  (instruction #33)  
16 Note  that  the  thermal  vector is produced  only for the  time  steps 
requested”by  the  OTIME  set  selected in the Case Control.  This 
feature may be used with  SORT1  output  as well as  with  SORT2. 
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Page No. Description - 
25 - 36 The labeling of  the  output  produced  for  structural  elements 
by  the  ELFORCE  request  has  the  same  errors  that  were  noted 
in Problem  17.  However,  the  boundary  element  (CHBDY)  heat 
flow  summary is not  present in proper  format  or  content,  an 
error  which  has  been  fixed  in Level 15.9. 
79. Sample Problem 79 - ._ . . .  
a. Intent: This transient problem is not based on  any  of  the previous problems and 
is designed to  demonstrate  the  capability  of  NTA  to  model  problems via finite 
difference  formulations  (combined  modes using finite  difference  and  finite  element 
techniques  simultaneously  are also  feasible). 
b. Executive Control: Standard transient control cards are used. 
c. Case Control: Standard transient control cards are used. 
d. Bulk Data: This problem models the temperature decay of two conductively 
coupled GRID  points,  one held at  a  fixed  temperature  and  the  other  radiating  and 
unconstrained. 
i) The GRID cards may or may not be given a precise location. Each GRID 
point  may  be  considered  as  a  finite  difference  “node”. 
ii) Each GRID  point  has  thermal mass attached  to  it  through  the use of 
CDAMP2 cards,  as  described in Problem 14. 
iii) GRID  points  are  conductively  coupled  to  one  another  through  the use 
of  CELAS2  cards.  Field 3 specifies the coupling in the  appropriate  units (in 
this  problem, W/”C), and  fields 4 and 6 specify the  GRID  points  which  are 
to be coupled. 
iv) A CHBDY POINT  boundary  element is attached  to  GRID  points which  are to  
radiate,  and  an  area  and emissivity are specified on a PHBDY  card. RADLST 
and  RADMTX data  are  supplied  as  before. 
v) The remaining PARAM, TEMP, and TSTEP cards are as defined previously 
e. Output  Produced: 
Page No. Description 
5 - 6  A  standard  SORT2  transient  thermal  vector  isp oduced.  Note 
that  GRID 1 is  essentially  held  fixed at  zero  degrees  Celsius due 
to  its large thermal mass.  Also note  that  the  total  thermal decay 
time is 4.5 seconds. 
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20. Sample Problem 20 
a. Intent: This transient problem is based on Problem 3 and is used to demonstrate 
the use of transfer  functions (TI  cards)  and  arbitrary  nonlinear  loads  (NOLINi 
(i = I ,  2, 3, 4) cards).  These  cards  provide  great  flexibility  and  are of use  in  sim- 
ulating  active  thermal  control  systems. 
b. Executive Control: No changes were made from Problem 3. 
c. Case Control: A NONLINEAR = 900 load request was added to apply all non- 
linear  loads  with a set  number  of  900,  and  a TFL = 902 card  selects the  transfer 
function  set, TJ, which will be  applied. Also, a  NLLOAD  card will produce a print- 
out  of the nonlinear  loads  applied.  This  would  include  radiative  loads,  which  are 
removed  from  this  problem  in  order  to  prevent  them  from  obscuring  the  NOLINi 
nonlinear  loads. 
d. Bulk Data: Two new card types were introduced: 
i) The card allows the user to specify the temperature and/or dT/dt of an 
unattached  and  unconstrained  GRID  point in terms  of  the  temperature 
and/or  aT/at of one or more  independent  GRID  points in the  model 
(a2T/dt2)  is, of  courseTnot relevkt  to  thermal  problems).  The TF card in this 
problem  senses  the  temperature  of  GRID  point 4 and  sets  the  teIGerature of 
GRID  point 904 equal to the  negative of  it.  This  action is purely  arbitrary  and 
is designed  only to demonstrate  the use of a  transfer  function. 
. 
ii) NOLINI  cards  which,  like all NOLINi  cards,  apply  loads  as  a  function  of  the 
temperature  of  a  referenced GRlO point  or  points,  were  chosen to apply  the 
nonlinear  loads.  Loads  are to be  applied to GRID  points I and 5 if the  temp- 
eratures of GRID  points 1 and 5 ,  respectively, are less than  300°C. For ex- 
ample, if the  temperature of GRID  point 1 were  290"C,  TABLED1 9004 
would be  consulted  and  a  multiplying  factor  of 10 would  be  returned.  This 
would  be  multiplied by  a  scale factor  of 1 ,  as  specified on the NOLINi card, 
and  a  load of 10 watts  would  be  applied to  GRID  point 1 in  the  next  time 
step.  It  should  be realized that  this is not  intended  to be  a  carefully  designed 
thermal  control  system,  but is rather  an  example of the  type  of  capability 
which  the NTA possesses in  this  area. 
e.  Output  Produced: 
Page No.  Description 
1 2 -  13 A listing  of the  nonlinear  loads  at  each  time  step is  provided. 
25 Note  that  the  temperature  of GRID  point 904 is the negative of 
that  of  GRID  point  4,  except  for  the  initial  condition. 
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CROSS-REFERENCE OF THE NTA SAMPLE PROBLEMS vs. 
THERMAL ANALYSIS FEATURES DEMONSTRATED 
Therm1 Anslvsis  Feature hs 
Linaar StedvState Run Id1 
Nonlinur  (radiation) Ste.dyState Run I I d 
Nonlinur  (radiation)  Tranrimt Run 
DMAP Altrr(sl 
Structure  Plot I I  
Thermal  Conductivity as F(T) I 1  
Convective  FilrnCoaff. as F(T) I 1  
Anisotropic  Thermal  Condunivitv as FIT) I I 
Generate a Restart Tape and a Checkpoint 
Transient  Printer  Plorr 
Reduce  Transient  Printout  Frequencv 
output  
Dafine  and Use a Sat of GRlD Points for 
Produces Punched  Output 
Execute a Modified Ratart  
Produce  Punched TEMP Cards During  a 
Tranriem Run I I  
Mixed  SORTl and SORT2 Transient 
Output I /  
Cyclical  Transient  Loads 
Automatically Generate RAOMTX & 
RADLST Cards using the VIEW Program 
Generate CHBDY Car2 Plots  using  a 
MacNealSchwendlar  NTA Version 
U r a s ~ C a r d ( s )  
Utesspc1 Cerd(r1 
Multilayer  Insulation 
E f f m  of a M o d i f i d   G u n s  Vector 
Gradient & Hut Flow OutplR 
Printout of Thermal Mus Matrix 
NTA  Finite  Differ-  Modelirq 
Tmnrfer Functiona 
Danmnlrmes Nonlinear  Loads and 
- 
Slmple Problem Numbs I 
A- 1 
APPENDIX B 
INFORMATION AND WARNING MESSAGES PRESENT IN 
THE NTA SAMPLE PROBLEMS 
APPENDIX B 
INFORMATION AND WARNING MESSAGES PRESENT IN 
THE RTA SAMPLE PROBLEMS 
First  Encountered  in 















lnternal  Space 
Node  Available” 
User Information 
Message “6 Ele- 
ments  have  a 
Total View  Factor 
Less than 0.99” 
Description 
Informs  the user about  the  bandwidth, 
the  active  rows  and  the  active  columns 
in the linear  thermal  stiffness  (conduc- 
tive) matrix. 
Informs  the user as to the  number of 
seconds  which will be  required t o  de- 
compose  the  thermal  stiffness  matrix, 
and  the  type  of  matrix  decomposition 
being  used. 
Estimate  of  the  solution  error  for  a 
LSS problem-values less than I O-’ 
are  generally  acceptable  (see  section 
2.6.1 of  Volume I of  the NTA 
Manual). 
This message is  incorrect  and  should 
be ignored. 
This message  is produced if the Bulk 
Data  Deck is not  alphabetically  and 
numerically  sorted. 
Informs  the user that if the view fac- 
tors do not  sum to 1 .O, energy will be 
lost to  space. 
Informs  the user that 6 radiating ele- 
ments have  view factor sums of less 
than 0.99. 
B- 1 
First  Encountered in 





System  Warning 










These messages are  normal  and  should 
be  ignored. 
Informs  the user of the  bandwidth, 
active  columns,  and active rows  in  the 
upper  triangular  portion  of  the  final 
thermal  stiffness  matrix  for  a  radiation 
problem.  The BBAR and CBAR values 
are  the  bandwidth  and active columns, 
respectively,  for  the  lower  triangular 
portion of the  matrix. 
Informs  the user of the  reason  why 
solution  iterations  were  terminated 
during a NLSS run. 
Informs  the user that  information sup- 
plied on a PARAM card  was  not re- 
quired  during  the  program  solution. 
This message indicates  that  a DMAP 
output  Data  Block  has  not  been 
created.  However,  no  error  has oc- 




COMMON NTA USER ERRORS 
r 
APPENDIX C 
COMMON NTA USER ERRORS 
Inevitably,  there  are  common  mistakes  that  a  new user is  likely to make,  and  the  purpose 
of  this  appendix is to provide  a  checklist  of  potential oversights that  should  be  considered 
when  an  unsuccessful  run is being  debugged. %I’A error messages vary  from  pinpoint 
problem solvers to obscure  signposts,  but in most cases the user will be  able  to  use  his  error 
message  and  this  appendix to quickly  locate  and  correct  common  “new  user”  errors, signi- 








Do  not use the  GRDSET card. 
Avoid the use of  permanent SPCs -specified on  GRID  cards  and,  in  any case, 
never try  to  constrain  any  degree-of-freedom  (DOF)  other  than  1. 
Unless  necessary,  avoid  the use of SPOINT  and  EPOINT  cards - use GRID  cards 
instead  and specify 1 whenever  a  DOF is requested. 
Whenever  a  temperature guess or  initial  condition is input,  be  certain  that  a t e m p  
erature is defined  for all of  the  GRID  points in the  problem.  The  easiest  way to 
do  this is to include  a TEMPD  card with  each  temperature  set  defined. 
If a  NLSS  (SOL  3)  problem is producing  overflow  messages  while  in  subroutine 
SSGHT,  verify that: 
a. The  thermal guess vector is requested  and is a t  least 80 percent of the 
true  solution.  Make  certain  that  a large load is not  inadvertently  being 
applied, a situation  which  might  cause  the guess vector to be too low. 
b. The  radiation  matrix  columns  do  not  sum  tolproduce view factors  greater 
than 1 .O. 
c. If E s  are  present,  the  problem  does  contain  nonlinear  loads  (radiation  or 
thermal  conductivity  as  a  function of temperature).  The  NTA  presently  has 
an  error  which will not  permit linear  problems  with M Z s  to  be solved by  the 
NLSS algorithm. 
If  nonlinear  effects of any  sort  are  applied to a GRID  point,  that  point  may  only 
be  constrained  by  an MPC if  an  equivalence is defined (i.e., one  nonlinear  GRID 
point  temperature  defined as equal  to  another  GRID  point  temperature). 
When transient  loads  are  being  applied  many versions of  the  NTA  (but  not  the 
GSFC Level 15.5.3  version) will require  that  a  DAREA card be  supplied  for  each 
load  set referenced on a  TLOADl or TLOAD2 card. This  DAREA  card  most 
often is  set up to simply  define  a  zero load on  an  arbitrary  GRID  point  (DAREA 
cards  function  analogously  to  SLOAD  cards). If a  version requires  this card and 
it is not  supplied.  an  abend will occur in module DPD  and  a  message referring to a 











When a  transient  restart is being  executed,  make  certain  that DMAP statements 
1 18  and 1 19 (see  Sample  Problem I O )  are  forced to  execute  by  inclusion in an 
Alter. 
Always  use spcl cards, not Spc cards, t o  constrain  GRID  points  during  a NLSS 
run.  The use of Spc cards  may  work,  but  they have been  known  to  cause  an im- 
proper  partitioning of the  load  vector which results in incorrect  answers. 
When radiative  interchange is included in a  problem  be  sure to  define  the  Stephan - 
Boltzmann  constant via a PARAM  SIGMA  card and, if the  temperature  input is 
not  in  absolute  temperatures,  the  value  which  should  be  added  to  the  temperatures 
before  T4 is calculated, via the PARAM  TABS card. 
If convection  is  desired  from  a CHBDY card,  field  3  of the PHBDY  card  which is 
referenced  by  the CHBDY  card must in turn  reference  a  MAT4  card t o  provide  the 
“h”  value,  the  convective  film  coefficient. 
Occasionally,  the  user  may see one  or  more of his GRID  points  unexpectedly ap- 
proach or reach  a  temperature  of  zero degrees. In  this  case  verify that:  
a. If convection is used, GRID points are defined on the CHBDY continuation 
card.  Otherwise,  the CHBDY  card will convect t o  zero  degrees. 
b. If the  problem  is  a  transient,  no Spc sets  have  been  selected in the Case Con- 
trol.  Any  GRID  points  constrained in this  manner will remain  at  zero degrees. 
c. A CELASi (i = 1,  2,  3, 4) card is not  inadvertently  coupling  a  GRID  point  to 
“ground”,  which is always  maintained  at  zero  degrees. 
If the  “THRU”  option is used to  reference  a  range of  card  ID  numbers,  cards  of 
the  proper  type  and  ID  must  exist  for  the  entire  range.  For  example,  if “1 000 
THRU  1005”  appears  on  a  QVECT  card  referencing CHBDY  cards,  CHBDY  cards 
with ID’S of 1000, 100  1,  1002,  1003, 1004, and  1005  must all be  present in the 
Bulk  Data or  an  error will result. 
If an  attempt is made  to  add  thermal mass to  a  system via a  convective  film  co- 
efficient  applied to  a CHBDY card in  a  convection  mode, 1/2 of the  mass will  be 
applied to  the CHBDY element  GRID  points  and 112 to  the  GRID  points  which  are 
convected  to.  Often  this is not  what  the  user  desires,  and  it  may  be  preferable to 
add  extra  thermal mass to a  system via CDAMP2 cards  (see  Sample  Problems 14 
and 19). 
The use of  the  “OMIT”  option  for  non-linear  problems will produce  incorrect 
answers.  This  problem is currently  being  fixed  for  the  transient  solution  algorithm. 
Attempts  to  employ  temperature-dependent  thermal  conductivities  and  convective 
film  coefficients  simultaneously in a NLSS problem have resulted in failures  due to  







The SUBCASE and  REPCASE  options  are  available  only  for LSS thermal  runs, 
and  their uses  in SOL 3 or SOL 9 will produce  unpredictable  results.  Inclusion of 
this  capability  is  currently  being  implemented in SOL 3. 
Excessive amounts of I/O  time  may be used  in  modules  such  as MPYAD if a  barely 
sufficient  core  space  is  provided.  If  the  user  suspects  this  problem,  he  shouid in- 
crease the region  request  by 5 0  K decimal  8-bit  bytes  and  look in the  Run  Log 
for  any  improvement. 
CQDMEMl  cards  are  not  properly  handled  for  heat  transfer  in  most Level  15.5 
versions. CQUADl or CQUAD2  cards  should  be  substituted  if  thermal  runs  are 
required. 
Time-varying  temperatures  may  be  specified  during  transient  runs  by  applying 
large  time-varying  loads to grounded  GRID  points  (see  the  description  of 
Problem 3). 
The  use of 7- or  8-digit  GRID  point  numbers  may  result  in  a  message  indicating 
illegal bulk  data  on  the  GRID  card  in  question. 
c-3 
APPENDIX D 
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APPENDIX D 
HOW TO DOCUMENT A NASTRAN ERROR 
When a  NTA  user  encounters  an  error  which  does  not  yield to his  diligent  and  persistent in- 







Attempt to reduce the size of the problem to the  minimum possible (preferably 
less than 50 cards)  which  still  demonstrates  the  error.  This is of  great  value in 
clarifying the  source  of  the  difficulty to the program  analyst,  but if impossible, 
proceed to step 2. 
Run  the  erring  problem  with  a DIAG 1, 8, 14, 1 5 , 2 1 , 2 2  card  inserted  in the Ex- 
ecutive  Control t o  produce  invaluable  diagnostic  output  for  the  program  analyst. 
If possible, generate  a  run  with  the  minimum of changes required t o  produce  a 
successful execution. 
If an IBM machine is being  used,  the user should  convert his final deck  to BCD 
format.  This is most easily done  by assigning a  temporary  data  set  name  to  unit 
FT07F001  and  punching  the  temporary  data  set  in  a post-NASTRAN job  step 
(specify  “COND = EVEN” if required).  Any  systems  programmer can assist the 
user in this  step. 
Fill out  an  SPR  (Software _Problem Report)  form  (see  the  following  page) as 
completely as possible. 
Send  the  relevant  input  decks,  output,  and  SPR  to: 
- 
NASTRAN  Systems  Management  Office (NSMO) 
Mail Stop  253B 
Langley  Research  Center 
Hampton, Virginia 23665 
In addition,  the  NASTRAN  Thermal Analysis group  at  the  Goddard  Space  Flight  Center 
would  be  interested in hearing about  thermal  errors as they  are  encountered. We are  not in 
a  position to  formally  attend  to  program  error  fixes,  but on an  informal basis  users may call 
or write to:  
Dr. H. P. Lee (or) C. E. Jackson,  Jr. 
Code 323 
Goddard  Space  Flight  Center 
Greenbelt, Maryland 2077 1 
Phone:  301-982-5275 
IDS Code 134 
and we would be glad to  provide all assistance  possible. 
D- 1 
NASTPAN  SOFTWARE  PROCLE!I  REPORT (SPR) 
Date : 
O r i g i n a t o r :  
Organ iza t i on :  
Address: - 
- 
Phone :lo. : - 
:late r ia l s   Submi t ted :  
Output :  
Deck 
Puns 
P l o t s  
L e t t e r  
numo 
Traceback 
F i x :  
Program L i s t i n g  
L i n k  pap L i s t i n g  
Other :  
NSMO l lse 
SPR No. 
P r i o r i  t.y : 
Date  Rec'd. : 
Date Assigned: 
Level  : 
Computer: - 
Rigid   Format :  , 0 Disp Heat Aero 
E r r o r  '!essaqe: 
l?odu 1 e : 
Sukrou t ine (s )  : 
o r  DIAP 0 AI t e r s  
Avoidance ( i f  known) : 
- 
E s t i m a t e   c o r r e c t i o n   e f f o r t   ( i f  known) : 
D e s c r i p t i o n :  
NSYO Vse 
Leve l   F ixed  
Test  Problem : 
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DANGERS IN THE USE OF NASTRAN NON-LINEAR LOADS 
IN STRUCTURAL TRANSIENT ANALYSES 
The  following  remarks  appeared  in  the Navy Structures  Computer  Program NEWSLETTER8, 
and  are  reproduced  here  to  acquaint  the  new  user  with  some of the  difficulties  encountered 
in  transient  analyses  of  structural  problems  employing  non-linear  loads.  Problems involving 
radiative  heat  transfer  should  not  be  considered  subject to these  remarks, as the  thermal 
stiffness  (conductivity)  matrix  has  been  specially  conditioned in these cases. 
E- 1 
NONLINEAR TRANSIENT  ANALYSIS 
NASTRAN's nonlinear  transient capability is mathematically 
straightforward and  appears  to be relatively simple to use. 
Unfortunately,  this is not  always true. Typically, NASTRAN's 
nonlinear capability is used  to  provide nonlinear boundary 
conditions  for  a  large  structural problem that is  otherwise 
linear or to model  a  few nonlinear elastic  or  elastic-plastic 
elements in a  problem  which  consists mostly of  linear  elements. 
Persons contemplating the use  of  NASTRAN's nonlinear capability 
for  these  types  of  problems may  find the fol.lowing observations 
helpful. 
A major  technical difficulty with NASTRAN's nonlinear 
capability arises from  the fact that only  one  numerical  integration 
algorithm is available for transient  analysis  involving  coupled 
equations.  This  algorithm,  known  as the  Newmark Beta Method, 
uses  a  fixed  time  step  size  which  has  been  chosen  by the u s e r .  
Although  this is an efficient algorithm for  large  systems of  linear 
equations, it may be  quite  inefficient  for  problems with strong 
nonlinearities. Usually intcgration  algorithms whi.ch automatically 
vary the time  step  size  according  to  some convergence criterion, 
are  better suited for nonlinear problems. 
The use of  nonlinear  loads and  the construction of nonlinear 
elements  also  requires  a  lot  of manual  "bockkeeping"  as does the 
use  o f  direct  input  matrices and  transfer €unctions - -  offering 
many opportunities  for  data  errors. Automatic data checking is 
not effective  in detecting these  errors  since  the nonlinear 
features  are  pure mathematical abstractions  with no direct  physical 
ties . 
A prudent  approach  to  the  use of NASTRAN's nonlinear features 
would include experimentation with  small sample problems  with 
known  solutions.  Such  samples can be chosen to have the essential 
characteristics of the problem to be  solved and will permit  the 
user to  become familiar with  the  required procedures and will 
provide some insight into  the intricacies of the  method  (particularly 
the  selection of appropriate  time  step size). 
One source of instability is a  time lag error, which  occurs 
because the nonlinear loads  are  computed  for n-th time  step based 
on displacement  values  at the (n-1)st time step. The larger  the 
t'ime step the greater  the deviation o f  the nonlinear load  from 
the  desired  value. If the time  step  size  does  not  change during 
the solution, the  value of the displacements  at the n-th time step 
can sometimes be estimated  using the  following formula: 
E-2 
A 
where  U is introduced as a  new  independent  variable for the 
nonlinear  functions, 0 5 a 5 1, and 0 5 B 5 1. This  relationship 
can  be defined using NASTRAN's direct input matrices  or transfer 
functions. The  U term is seldom  signicicant and is usually 
ignored. Values for a are best determined empirically. The 
choice, a=l, seems to work well for short durations, but tends to 
cause instabilities  when the integration is carried out for 
longer time periods. 
Often the user  will  have  a  choice as  to  the duration  of  a 
nonlinear load, Because of the time lag error, the shorter the 
application of a  nonlinear load the more  stability the problem 
will exhibit. For example, in modeling a spring that "bottoms," 
shown in Figure 1-a, one could choose  a  nonlinear  force , I: (U) , 
as shown in Figure 1-b (probably the most  straightforward 
representation). Because the value o f  this loading function  will 
be non-zero  except  when  U is zero, there will be certain time lag 
errors added to the solution at each step of the problem. F(U) 
can be decomposed into the sum  of  a linear spring (dashed  line) 
and a  nonlinear load (solid line), as shown in Figure 1-c. Unless 
the loads are such that the spring is "bottomed" during most of the 
time history, the nonlinear force will be non-zero most of the 
tj.me with the time-lag c ~ z o r  accumulating as before. Figure 1-d 
also shows F ( U )  decomposed into a linear spring and a  nonlinear 
load. In  this case,  when the spring is not "bottomed," the non- 
linear load will be zero and the solution will have  correspondingly 
less accumulated error. 
A problem which seems to be related to the time lag error is 
an instability in the use of  nonlinear  loads  which  are  dependent 
on velocities. An example which employs this technique is the 
model of a Coulomb damper given in the NASTRAN Theoretical Manual 
(p. 11.2-2, Dec. '72 Edition). Many people (blacNea1-Schwendler 
Corp.,  NSRDC,  NASA-Goddard) have modified NASTFWN to  reduce this 
instability by permitting nonlinear loads to be dependent  directly 
on velocities computed by the backward difference  formula 
This  technique does improve stability, but the user should be 
cautioned that the velocities which are output by NASTRAN are 
computed by a  central difference formula,  Un % - 2At ('n+l - Un-1) 
and may differ significantly from those used to  compute the non- 
linear loads. 
1 
In Navy-NASTRAN the dependent velocity is indicated by adding  10 
to the component  number (field 7)  of the NOLINi cards (velocities of 
scalar points are indicated by the component  number 10). 
E-3 
U 
F i g u r e  l - a  
U 
F i g u r e  l - c  
F i g u r e  l - b  
F i g u r e  l - d  
E-4 
In attempting  to  model an  elastic-plastic  material  following 
the  example  in  the  Theoretical  Manual (p. 11.2-4) one  encounters 
several  problems.  First,  nonlinear  loads  which  were  direct 
functions of velocity  are  required  to  achieve a stable  solution 
with  a  finite  time  step.  Second, the model  must  be  modified by 
adding  a  small mass, ME, as  shown  in  Figure 2-a, again for stability. 
Fg 
Figure 2-a Figure  2-b 
Without M , the  system  responds  instantaneously  to  the non- 
linear loads  agsociated  with  the  Coulomb  damper,  bc.  This in 
turn  causes  a  sign  change in the velocity  which  causes  a  nonlinear 
load of opposite  sign to  be applied at the  next  step.  This 
configuration  does  not  represent he desired  model f o r  finite  size 
time  steps.  Since  the mass M2 is not  part of the  physical  system 
being modeled it does  introduce  a  further  level of  approximation 
and hence M should be kept  small  with  respect  to  the  other  masses 
in the modei.  However, the smaller  the  value of  M2  that is chosen 
the smaller  the time step must be for a  stable  solution.  Ideally 
the  nonlinear  loading  function  for  the  Coulomb  damper  would  follow 
the  solid  line  with  a  finite  jump at U=O shown  in  Figure  2-b. 
Again, for stability  reasons,  the  ideal  function  should  be  replaced 
by  a  continuous  function  such  as the dashed  curve  in  the  figure. 
However,  the  dashed  portion  of the' curve  has  the  effect of 
introducing a viscous  damper  in  the  system,  henqe  a  further 
approximation.  This  damping  will  decrease  as AU is made  smaller, 
but  correspondingly  smaller time steps  will  be  required  for a 
convergent  solution. 
E-5 
These  observations  have  been  made from the-practical view- 
point of getting acceptable  nonlinear  solutions from NASTRAN. 
Obviously,  many  interesting  theoretical  questions  arise which 
ought to be answered before a user  could really feel  comfortable 
with  nonlinear  functions and NASTRAN's integration algorithm. 
Persons  contemplating a large effort involving nonlinear transient 
solutions should bc aware of  NASTRAN's current  limitations. It 
may prove to be more  economical to acquire an integration 
algorithm which is more amenable to nonlinear  problems  than to 






JANUARY 7 .  197t NASTRAN 12/31/74 PAGE 1 
'L !p;ZCR SIEACY-STAiC FR3HLir i l  JANUARY 7 .  1 9 7 6  NASTRAN 12/31 /74  PAGE 2 
e 
C 4 5 E  C O N T R O L  D E C K  E C H G  




LINEAR  STEADY-STATE  .FROELEM  JANUARY 7 .  1976 NASTRAN 1 2 / 3 1 / 7 4  PAGE 3 
I N P U T   B U L K   D A T A   D E C K   E C H O  
. 1 . . 2 . . 3 . . 4 . . 5 . . . 6 . . 7 . . 8 . . 9 . . 1 0 .  
s 
5 
5 UNITS MUST  BE  CONSISTENT 
S I N  THIS  PROBLEM.  METERS.  WATTS. AND DEbREES  CELSIUS  ARE  USED ’ 
S D E F I N E   G R I D   P O I K T S  
s 
G R I D  , 1 0. 0. G . 
G R I D  2 . 1  0. 
G R I D  3 
0. 
G R I D  C 
.2 
. 3  
0. c .. 
0. 0. 
G R I D  5 0. . 1  
G R i D  6 
0 .  
C i t I D  7 
. 1  . 1  0. 
. 2  
G R I D  8 
. 1  F .  
G R I D  E) 0. 
. 3  . 1  
. 2  
0 .  




- . 0 5   . 0 5  0. 
S 
$ CONNECT G R I D . ? C i N T S  
5 
CROD 10 
C R C 3  20  
100 





200 1 2 B 5 
CQ3BO2 60 200 2 3 7 6 
COGAD2  5G 
S 
2CO 3 4 B 7  
+ DEFIN’E  CROSS-SECTIONAL  AREA5 AND/OR TH’fCKNESSES 
s 
PROD  10G 
i O U A D 2  200 
C 3 E F I N E   M A T E R I A L   T H E R M A L   C O N D U C T I V I T Y  
5 
9 
:;?AT4 1000 200. 
s 
5 ’3EFIN.E  CONVECTiVE  AREA  ND  CONVECTIVE  COEFFICIENT ‘H ’  
S 
CX5’3Y 60 300 L I N E  1 5 +CONVEC 
ICONVEC 1 CO 100 
i.’;iSOY 330 3000 . 3 1 4  
?:AT4 ’ 3000 230. 
5 







. .  
KI 3 c 
SPC 108 100 
2CO 
1 
9 .  
300. 
1 1 .  5 1 
:?PC 2C0 10 1 1 I 1 1 
- 1  * 
- 1 .  
a 
5 D E F I N E   A P P L I E D   L O A D S  
9 
LINEL2  STEADV-STATE  PliOSLEM JANUARY 7.  1976 NASTRAN 12/31/74 PAGE 4 
TOTAL COUNT= 61 
* * *  USER IPiFOR\!AT!ON MESSAGE 207 .  BULK nATP hiOT SORTED.XSORT  WILL  RE-02DER DECK. 
I I N l i A F i  51 E L O Y - S T A T E  PROBLEhl JANUARY 7 ,  1976 NASTRAN 12/31 /74 PAGE S 
CZKD 
' CSUNT 
1 -  
4 -  
3 -  
5-  
6 -  
8- 
7 -  
1 0 -  
9- 
1 1 -  
1 2 -  
1 3 -  
13-  
1 5 -  
16- 
1 7 -  
10- 




23  - 
23 - 
25 - 
2 6  - 
27-  
28 - 
2 5 -  
30 - 
L -  
c403 20 
5210 1 
G R I D  2 
S 3 R l E G  R U L  
. 3 . .  4 .  5 .  
30C 
1 co 







20G 3 4 
1 co  1 G  2 
1 0 0  9 6 
0 .0  0 . 0  
. 1  0 .0  
. 2  
. 3  
0 . 0  
0 .0  
0 .0  . 1  
. 1  . 1  
. 2  . 1  
0 . 0  
. 3  . 1  
. 2  
0 .0  - . l  
-.35 . 0 5  
200.  
2 0 0 .  
? 1 
10 
1 .  
1 1 .  
3300 .314  
1 0 0 0  . C G 1  
loco .01 
1 4 .  2 
3 8 .  
5 
4 
4 .  6 
7 8 .  8 
100 1 3 ; o .  
K D A T A   E C H O  







0 .0  
0 . 0 .  
o.n 
0 .0  
C . G  
0 . 0 '  
0 . 0  
0 . 0  
0 . 0  




8 .  
4 .  
e .  
- 1 .  
- 1 .  
"NO ERqCRS I-OUfiD - EXECbTE NUCSTRAN PR3GRA'll" 
a + *  USER Ih 'FSF?.ILTION M C S S A G T  2323.  . J =  5 
c =  0 
R =  4 
* * *  USER  INFORMATION fAES51GC 3927 ,  S\iR:>IIIETRIC RECL  DECOKPOSIT!GN  .TI ldE  ESTIMATE IS 0 SECONDS. 

LINEAR  STEACY-STBTE PROBLEM , JANUARY 7.  1976 NASTRAN 12/31/74 PAGE 6 
T . E  M P E R A ’ T  u R . E  v E c T a R 
P O I N T  I D .  TYPE !C VALUE IG+l VALUE iC+2 VALUE ID+3 VALUE I D + 4  VALUE ID+5 VALUE 
1 5 3 . 0 7 6 4 3 3 E  02  3 . 1 5 9 2 7 5 E  02 3 . 2 7 9 2 7 5 E  02 3 . 3 1 9 2 7 5 E  02 3 . 0 7 6 4 3 3 E  02 3.159275E 02 
7 
100 
5 3 . 2 7 9 2 7 5 E  0 2  3 . 3 1 9 2 7 5 E  02  3 . 0 7 6 4 3 3 E  02 3 . 0 7 6 4 3 3 E  C2 
s 3.050000E 02 
I 
LINEAR STEADY-STATE FROELEW JANUARY 7 ,  1976 NASTRAN 12/31/74 PAGE. 7 
L O A D   V E C T O R  
P O I N T  I D .  TYPE 1'3 VPLUE I D + 1  VALUE IC+2 VALUE' I D + 3  VALUE ID+4 VALUE I D + 5  VALUE 
1 
7 s 8.CCSOOGE 30 4.003OCOE 00 





JANUARY 7 .  1976 NASTRAN 12/31/74 PAGE 
F O R C E S   O F  S I N G L E - P O l N T   C O N S T R A I N T  
P O I N T   ! D .   T Y F E  I D  VALUE  ID+1  VALUC !D+2 VALUE ID+3 VALUE 
100 S - 4 . 7 3 5 5 9 8 E  01 
ID+4 VALUE ID+5 VALUE 
" .  END OF J O B  -, - - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 
NASTRAN L O A C E C  L T  LOCi,:13i.i 1 7 C F 2 0  
T I M E  TO GO = 1 7 9  CPU  CEC.. ; 7 9  I/C SEC. 
* 0 CPU-SEC.  C E L L P S E 3 - S E C .  SilE! EEGK 
* 0 CPU-SEC.  C ELLPSED-SEC.  S f ibl T 
il 0 CPU-SEC.  r, E L L F S E D - ~ E C .  YAST 
* 0 CFU-SEC.  
% 0 C?U-SEC.  
4 E L L F S E 3 - S E C .  
6 E;. lPSEC-SEi. 
GN"I 
YCSC 
* 0 C2U-SEC.  7 ELL'SED-SEC. i F P 1  
0 C P U - S E C .   1 1  EL,I"ED-SEC. * 1 C P U - S E C .   1 7   E L L F S E O - .  50 !FP XSCR 
* 1 CFU-SEC.  
1 CPU-SEC. 33 ELkFSEO-SEC.  
23 ELAPSED-SEC. 
EN3 I F P  
X C P I  
* 3 CPU-SEC.  4G ELAPSED-SEC.  SEMl  END 
= 13 1/0 SEC. 
. L A S T   L I h H   D I D  N 9 T   U S E  G EYTES OF OPEN CORE * 3 CPU-SEC. $3  ELC?JED-SEC.  
* 3 CPU-SEC. 13 ELLFSED-SEC.  XSFG. * .3 CPU-SEC.  $ 5  EL:PSED-jEC.  XSFP 
*' 3 CPU-SEC.  
:3 C?U-SEC.  45 E L L P S E D - S E C . .  4 GP 1 GEGN 
51 EL:.?SED-SEC. 4 
* 3 CPU-SEC. 
G P I  EXD 
!>2 E L F S E C - S E C .  7 GP? 
'I 3 CPU-SEC. L13 ELJFSED-SEC.  7 GP2 i k L  
eEm 
* 3 CPU-SEC. 54 ELP?SED-:EC. 9 PLTSET OEGN 
* 3 CPU-SEC..  55 E L L P S E 9 - S E C .  9 
b 3 CPL-SEC.  
PLTSET EibD 
56 ELLF'SE3-SEC. * 3 CPU-SEC.  1 1  PRTKSS aET-N 
* 3 CPU-SEC.  
57 ELLFcSE3-5EC. 
57 ELAFSED-SEC.  
1 1  PRTillS; E!:D 
1 2   S E T V A L  EEGN 
3 CPU-SEC.  
3 CPU-SEC.  57 E L L i S E D - S E C .   1 2   S E T V A L  E:kD 
* 3 CPU-SEC. 20 GP3  DECN 62 ELCFSED-SEC.  2 0  GP3  EhG 
3 C P U - s r - c .  62 E L Z F S E 3 - S E C .  22  PARPILI BEGN * 3 CPU-sf:.  61 E L A i S E D - S E C .  
* 3 CP3-SEC.  65 ELA2SED-SEC.  
22 PARPM  EKD. 
* 4 CPU-SEC. 
25 T A l  EEGN 
79 ELAPSEZ-SEC.  25 T A l  
c 1 CPU-SEC.  
E>.D 
80 ELAPSCD-SEZ.  * 4 CPU-SEC. ao E L A P S E D - ~ E C .  27 PARLM  EEGN 27 FARAM EkO 
3 CPU-SEC.   41   ELAP D-SEC.  "" LIKKNSC.2 - - -  
"" L I N K   E N 3  - - -  
4 
* 
sa E L L C ' E D - S E C .  
* 4 CPU-SEC. 83 ELLPSED-SEC.  - _ "  L I N h N S 0 3  - - -  
= 47 I!O S E C .  
~~ 
L A S T  LINX 319 NOT 
I 4 CPU-SEC. 
4 CPU-SEC. 
4 CPU-SEC. 
t 4 CPU-SEC.  
* 4 CPU-SF' .  
* 4 CPU-CE:. 
t 4 C P U - S t C .  
= 54 I/O 5 E C .  
* 4 CPU-SEC. 
I 4 CPU-SEC. 
f -4 CPiJ-SEC. 
* 4 CPU-SEC. 
* 4 CPU-SEC.  
* 4 CPU-SEC.  
k 4 CPU-5EC.  
* 
c 
L A S T   L I G K  912 FICT 
4 C P U - S E C .   1 0 8   E L A P S E D - S E C .  61 GPSP  END
* 4 CPU-SEC.  ! 08 ELCPSECI- S i c .  - - - -  L INKNSI :  - - -  
= 64 I / O   S F C .  
4 C P U - 5 E C .  
4. CCU-SEC.  
L A S T   L I N X  G i l l  NOT USE 7GC,,?r: BYTES  GF OPEN CORE 
.* 
l ! G  E L L ~ S E D - ~ E C .  
1 1 0   E L P F S E D - S E C .  
L I N K  E N D  - - -  
62 OFP EEGN 
"" 
.i C F U - S F C .  111  EL" .SED-SEC. 62 OFP EPJD 
4 C P U - S E C .  i i 2  E L f i s S E S - S E C .  "" L I N K N S 3 4  - - &  
= 6.: 1/0 SEC. 
v 9 C ? t i - S E C .  : ! 4  ELLPSEEO-SEC. "" L I N K  END - - -  ' 
5 C P U - S E C .  1 l . i  EL?."SED-SEC. 66 V C E i  GEGN 
5 C?U-SEC.  1 1 9   E L J F S E S - S E C .  66 MCEl  END 
T 5 COLI-SEC. 1 2 3   E L L P S E D - S E C .  68 UCE2 LEG!< !. CPU-S5C.  1 2 3   E L A P S E D - S E C .  rrl P Y A D 
* 5 CPU-SEC.  l Z 5  ELLPSED-SEC.  nwYA D 
5 CPU-SEC.  1 2 5   E L P P S E D - S E C .  MPYA D 
* 5 CPU-SEC.  126 ELCPSED-SEC.  MPYA D 
L: 3 G.PU-SEC, 1 2 6   E L L P S E C - S E C .  MPYA D 
* 5 CPU-SEC.   127   ELAFSED-SEC.  UPYA D 
k 5 C P U - S E C .   1 2 7   E L j i F S E D - S E C .  68 MCE2  END 
* 6 CPU-SEC.  : 23  E L A P S E D - S E C .   7 4   S C E l  BEGN 
* 6 C P U - S E C .   1 3 2   E L P ' S E D - S E C .   7 4   S C E l  END 
x G C,PU-SEC. . -  125 E L L F S E D - S E C .  
* 6 CPU-SEC.  XSFA ':ti E L L F 5 E D - S E C .  
I ti CPU-SEC.  ' : 6  E!"FSED-SEC. 89 REhlG2  BEGN 
X S F A  
* 5 C P U - S E C .  :7  ELA"5EU-SEC.  SDCG MP 
* 6 CPU-SEC.  ::,E ELLCSED-SEC.  SDCO MP 
I 6 C P d - S E C .  . 3 9   E L 3 P S E D - S E C .  89 RBMG2  END 
* 6 C F ' J - S E C .  i b D   E L L F S E D - S E C .  
LAST 1.IN.X D!D  NOT U S E   7 4 i 3 C   B Y T E S   O F  OPEN  COEE 
METHOD 2 NT.NBR  PASSES = 1 . E S T .   T I M E  = 0 .0  
VETHOD 2 T .NBR PASSES = 1 . E S T .  T'IME 0 .0  
METHOD 2 T .F;BR FASSES : 1 , E S T .   T I M E  = 0 . 0  
= a6 110 SEC . 
"" L i N X N 5 0 5  - - -  
L A S T   L I N K   D I D  NOT USE 6e.3Ee eYTES O F  OPEN  CORE 
x 6 CPU-SEC.  . '03 E L L p S E S - S E C .  
* 6 CPU-SEC.  ! n 3  ELAPSED-SEC.  
* 6 C P U - S E C .   1 5 1   E L A F S E D - S E C .  95 S S G l   E k D  55 S S G l  EEGN 
* -3 C P U - S E C .   1 5 5   E L L P S E D - S E C .   1 0 0   S S G 2  BECK 
* 6 C P U - S E C .   1 5 7 E L A P S E D - S E C .  FAPYA D 
v 5 CPU-SEC.  
* 6 C P U - S E C .  . 163  ELA.PSED-SEC. 1 C O  ELP,P.SED-SEC.  MPYA D MPYA D 
* 5 C P U - S E C .   1 6 5 E L L C S E D - S E C .  M P Y &  D 
c 6 C P L - S E C .  
* 6 C P 5 - S L C .  
1 6 5   E L b P S E S - S E C .  I C 0  SSG2  END 
.I66 E L s P S E D - S E C .  * i5 C P U - S E C .   1 8 7   E L P ~ S S E D - ~ E C .   X S F A  XSFA 
* 6 CPU-SEC.  1 6 7   E L A P S E D - S E C .   1 0 3 SSG3 BEGS 
* 6 CPU-SEC.  1 6 7   E L L F S E D - S E C .  
* 6 C P U - S F C .  i ! iD   ELAESE3-SEC.   FBS 
FBS 
* 6 CPU-SEC.  l i i 5  E L L F S E ~ - S E C .  MPYA D 
* 7 C P U - S E C .   1 7 1 E L L P S E O - S E C .  h.:.PYA  D * 7 C P L - S E C .   1 7 3  E'LAFSED-  SEC.  1G3  SSG3 EtvD 
t 7 CPU-SEC.  1.74 E L A P S E D - S E C .  XSFA 
I 7 CPU-SEC.  
* 7 CPU-SEC. 175 E L L P S E D - S E C .   X F A  1 7 5  E-JFSEC-SEC. "" L I N K N 5 1 2  - - -  
= 1 0 4  I/O SEC. 
* 7 C W - S E C .  1 7 7  E L i G S E D - Z E C .  "" L I N K  .END - - -  
* 7 C P U - S E C .  1 7 7  ELGPSED-SEC. 1 1 0  SDRi  BEGN 
t 7 C F U - S E C .  1 8 1  ELAPSED-SEC.  MFYA D 
"" L I N K   E N D  - - -  
METHGD 2 T .NBR 'PACSES = 1 , E S T .   T I M E  = 0 . 0  
METBOD 2 N T . N B R   P A S S E S   1 . T .  T I M E  = 0.0 
METHOD 2 NT.N@R  PASSES 7 1 . E S T .   T I M E  = 0 .0  
L A S T   L I N K   D I D  NOT USE 214SG EYTES  OF  OPEN CORE 
METHOD 2 N'i.NBR  PASSES = 1 . E S T .  T I M E  = 0 .0  
.. . . 
7 CPO-SEC. 182 ELAPSED-SEC.  MPYA D 
7 CPU-SEC.   1E2  ELAPSED-SEC.  MP\(A D 
7 C P U - 5 E C .   1 2 3   C L L i 5 E 3 - S E C .  h12'l;i D 
7 C P i " S E t .  165  ELLPLEC-SEC: irlPYA D 
R CPU-SEC. 1EE ELLFSED-SEC.   rnpyp  G 
8 CPU-SEC.  
v 8 CPU-Si .C.  
:E E L 2 i E E D - S i C .  1 I O  'SORI EF:D ! 
,:* EL..*>SEG-SEC. 
U 8 C P U - 5 E C .  ' 2 2  E;i.'SED-SEC. X S F A  
X S i A  
= 1 1 6  IjO SEC. 
* a C P U - i E C .  15.5 EL2F;ED-SEC. "" . S CPU-CEC. : f . ' j  E L A F i j E C - S i c .   1 1 9 SCR2 BEG14 L I N K  END - - -  
I 3 CPU-SEC.  ~ C C I  E L L F S E D - L E C .   1 1 9   S D R 2  END 
= 1 2 1  I/O SCC. 
METHOD 2 T .::9~ PASSES = 
METHOD 2 F!T.NER  PASSES = 
. -  . -  
a C P U - Z E C .  . < ^  . : ' L  ELLFSED-SEC.  " _ _  ?!KiYNS13 - - -  
LAST ?IluY D l b  ?JST USE 72729 EYTES O F  CPEN CORE 
r Q CPU-SEC.  ? C 1  ELC?SED-SEC. "" L I N K N S 1 4  - - -  
LAST ILINK 313 I4GT USE ??jLF,S EYTES  CF OPEN  COKE 
8 CPU-SEC. x 5  E L L i S E 3 - S F C .  "" LINK END - - -  ' 
.1 2 CPU-SEC.  2" "3 - :LLFSED-SEC. 120 OFP EEGN 
U 8 CPiJ-SEC. 2lr7 E L J F S E D - S E C .  1 2 0  OFP Et!D 
8 CPU-CEC. 2 G 7   E Z ? S E D - S E C .  139 E X I T  BEGN _ _ _ _ " _ _ " " _ _ _ _ " _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ " _ " " -  """"""""""""""" 
= 124 :/O SEC.  
AMOUNT O F  O P t N  CORE P!OT USED L C;H SYTES 
L A S T   L I N K  D!L NCT L'SE 68604 BYTES OF OPE!; CORE 
- ". ... 
1 . E S T .  
1 . E S T .  
. " " " _  










N A S T R A N   E k E C : U T I V E .   C O N T R O L   ' D E C K   E C H O  




























3 2  
3 3  
35  
34 
3 6  
3 7  
3 8  
. C A S E   C O N T R O L   D E C K   E C H O  
f 
$ . * t * . * t * - . f * . * $ . r - b ~ ~ ~ ~ ~ * * * * + * - ~ ~ * ~ * * ~ . a ~ * 8 ~ ~ ~ * * * $ $ ~ * * * * * ~ * ~ * a . * * ~ ~ $ * ~ b ~ * * * * ~ ~ .  
f END OF EXECUTIVE CONTROL - - -  START  CASE  CONTROL *****.t***+***=*.*+****.*****~. 
$ f * * * t * * * . . * * * * * t * * * ~ * * * * * * . b * ~ * * * Y * * * ~ ~ * ~ ~ * * * * * * * * * * * * * & * * * * & * & & * * . & * * * . ~ & * * * * &  
3 
T I T L E =   N O # - L I N E A R   S T E A D Y - S T A T E   P R O B C m  
s 
s 
0 S P E C I F Y  ' 5 1  L I N E S  OF DCTA  PER  PAGE  (DOES  NOT INCLUDE HEAD1E;GS A T  TOP OF  PAGE) 
L I N E = 5 1  
$ 
f REOUEST  SORTED AND Ut)lSORTED .OUTPUT 
$ I F  T H I S  CARD IS OMITTED.  ONLY  THE  SORTED  BULK  DATA  WILL AP.PEAR 
s 
L 






S SELECT  HE  TEMPERaTURE  SET  WHICH IS AN ESTIMATE OF THE F I N A L   S O L U T I O N  VECTOR 
$ 
T E X ? I Y A T E R I A L ) = 4 0 0  
$ 








$ * . * r r * * * * * r * * * 2 * * r * r l t 4 * , t r t l . t T t * . ~ * * * ~ * * * ; * * * * * * * * ~ * * * * * * ~ & * * * * * * * * * . * ~ * & * * ~ * * & . * * * * * '  
s 
g * * ~ . r * t * * * * * * * * * r * . . * * * * * * * * * * * * * * * * * * * * * * ~ * * - * - * * * * * * & * * & * * * * * * * * * * * * * * * & * * * * * *  
BEGIN  BULK . '  




NON-L INEAR  STLADY-STATE  PROBLEM 
. I  
I 
JANUARY 1 , 1 9 7 6  NASTRAN 1 2 / 3 1 / 7 4  PAOE 3 
I N P U T   B U L K   D P T A   D E C K   E C H O  
I . .  2 . .  3 . .  4 . .  5 . .  6 - . .  7 . .  8 . .  9 . . 1 0 .  
U N I T S  MUST  BE  CONSISTENT 
I N   T H I S  PROBLEM.  METERS.  WATTS.  AND  EGREES  CELSIUS  ARE  USED 
D E F I N E   G R I D   P O I N T S  
G R I D  1 
G R I D  2 
G R I D  3 
G R I D  4 
G R I D  5 
G R I D  6 
G R I D  7 
G R I D  8 
G R I D  9 
G R I D  10 
G R I D  , 10.0 
S 





1 0 0  
COUAD2 30 200 
COUAD2 50 
CCUAD2 40  200 
B 
200 
0. ' 0. 
. 1  0. 
.2 0. 
. 3  
0. 
0 .  
. 1  
. 1  
. 1  
.2 . 1  
0. . 
. 3  . 1  
0. 
. 2  
-.05 .05 






0 .  
c .  
0. 
0. 








1 2 6 5 
2 3 7 6 
3 4 8 7 
5 DEFINE  CROSS-SECTIONAL  AREAS AND/OR THICKNESSES 
s 
PROD 100 1 0 0 0  .001 
POUAO2 200 
s 
1 0 0 0  .01 
5 DEFINE  MATERIAL   THERMAL  CONDUCTIV ITY 
lAAT4 1 0 0 0  200. 
5 
S 





L I N E  1 5 
FHBDY 300 3000 . 3 1 4  
1 0 0  
S .  
S DEFINE  CONSTRAINTS 
5 




1 .  
1 '  
5 
1 .  
5 
S DEFINE  APPLLED  LOADS 
5 
SLOAD . 300 1 4. 2 8 .  
 MAT^ 3000 zoo. 
ALUMINUM 
+CONVEC 
1 - 1 .  
- 1 .  1 
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I N P U T   B U L K   D A T A   D E C K   E C H O  
SLOAO 300 3 
. 1 . . 2 . . 3 . . 4 . . 5 . . 6 . . 7 . . 0 . . 9 . . 1 0 .  
SLOAD 300 
8 .  
5 





7 8. 8 4 .  
$ + * * * f * ~ * * * * * * * * C t * * * * * * * * * * ~ * * * * * ~ . * ~ * * * ~ * ~ ~ * * * * * * * . * * ~ * * * ~ * * * * * r * * * * * * * * * * * ~ * *  , 
$ THE  FOLLOWING  BULK  DATA  CARDS WERE AOOED  TO CONVERT  PROBLEM ONE,TD ' 
$ PROBLEM TWO. THE  ONLY  BUlK  DATA CARD  REMOVED FROM THE  PREVIOUS  SOLUTION WAS 
$ THE SPC CAR0 
$ 
$ 
$ T H I S  SPCl CA,RD REPLACES  THE SPC CARD  REMOVED FROM ABOVE 
L 
SPC1 100 100 
$ 
$ R A D I A T I O N  BOUNDARY  ELEMENTS 
s 
CHBDY 200 2GOO AREA4 1 2 6 5 
CHBDY 300 * 2000 ' AREA4 2 3 7 6 
CHBOY 4 0 0  2000 AREA4 3 4 
CHBOY 500 2000 AREA4 5 6 
8 7  
2 1 
CHBOY 600 2000 AREA4 6 7 3 2 
CHBDY 700 2 0 0 0   A R E A 4  7 8 4 3 
. .  
s 
$ E M I S S I V I T Y   O F   R A D I A T I N G   E L E M E N T  
s 
PHBOY 2 0 0 0  
3 
$' BY .TEMP(MATE.RIAL) I N  CASE CONTROL 
$ ESTIMATE OF F I N A L  STEADY STATE  SOLUTION  VECTOR - - -  REFERENCED 
0 .  
TEMP 400 100 
TEMPD 400 300. 
300. 
$ 
5 PARARIETERS GONTROLLING,RAOIATION  LOAOIEIG AND  THE ITERATION  LOOPING 
$ 
PARAM  TABS 2 7 3 . 1 5  
P A R A M   S I G I I A   5 . 6 8 5 E - 8  
PARARI M A X I T  8 
PARAM  EPSHT .0001 . .  
$ 
f D E F I N I T I O N  OF THE  RADIATION  MATRIX  
$ ALL   OF   THE  RADIATION GOES  TO SPACE 
$ 




RADMTX 2 , 
0 .  0. 
0.  
0 .  
0 .  
RADMTX 3 0 .  0 .  




0 .  
0. 0 .  
RADMTX 5 , 0. 0.  0. 
$ 
RADMTX 6 0.  
. 9 0  
700 
0 .  
0 .  
0. 
4 
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7GTAL  COUNT= 1 0 7  
* * *  USER  INFORMAT!ON  MESSAGE 2 0 7 .  BULK CATA NOT SORTED.XSORT  WILL  RE-ORDER DECK. 
5 
r 
NoN-LINEAR  STCADY-STATE PROBLEM 
C A R D  
COUNT 
1 -  
2 -  
3 -  
4 -  
5 -  
6 -  
7-  
9 -  
10-  
11- 



























40 - 39 - 






. 50-  
49 - 
a -  
. 45-  
CHBDY 60 
+CONVEC 100 












G R I D  
G R I D  
G R I D  
GRID 
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
hlAT4 




P A R A M  
P A R A M  
F A R A M  






R A O M T X  
R A D M T X  
RADMTX 
RADMTX 


































M A X I T  
EPSHT 
S I G M A  




















S O R T E D   B U L K  
300 

































. 1  
.2 
0.0 
. 3  
. 1  
.2  
0.0 
. 3  

















4 .  
8. 
5  4.  
7 8. 



















. 1  
.1  




. I  
1.  






















D A T A  E C H O  























0 .0  





1  -1. 
-1 .  1 
600 700 
0.0, 0 . 0  
0 .0 0 . 0   0 . 0  
0.0 
0 .  
4 .  
8 .  
.. 
**NO ERRORS  FOUND - EXECUTE  NASTRAN PROGRAM'* 
* * *  USER INFORMATION  MECSAGE  FULL  INTERNAL  SPACE NODE A V A I L A B L E  
* * *  USER  INFORMATION  MECSAGE , 6 ELEMENTS  HAVE A TOTAL  V IEW  FACTOR  (FA/A)   LESS  THAN 0.99 
* * *  USER  INFORMATION MC'SAGE 3023, B =  3 
c =  0 
R =  2 
* * *  USER  INFORMATION  MESSAGE 3027, SYMMETRIC  REAL  DECOMPOSITION  TIME  ESTIMATE.IS 0 SECONDS. 
* e *  SYSTEM  WARNING  MESSAGE 2 1 6 9 .  THE  FORM  PARAMETER  AS G I V E N  TO  THE  PARTITIONING  MODULE FOR S U B - P A R T I T I O N   H K F F  
HAS NOT  BEEN  SET GR I S  OF I L L E G A L   V A L U E .   I T   H A S   B E E N   R E S E T  = 1 
* * *  SYSTEM  WAHNiNG  MESSLGE 2 !69 .  THE FORM  PARAMETER  AS  GIVEF:  TO  THE  PARTITIONING  MODULE FOR S U B - P A R T I T I O N   H K S F  
HAS NOT BEEN  SET OR IS I I F  11.LEGA.L VALUE. I T  HAS  BEEN  RESET = 2 
HAS NOT BEEN  SET OR I S  O F   I L L E G A L   V A L U E .  I T  HAS  BEEN  RESET = 
* * *  SYSTEM  WARNING hlES!;,.GE 2 1 6 9 ,   T H E  FORM  PARAMETER  AS G I V E N   T O   T H E   P A R T I T I O N I N G  MODULE FOR S U B - P A R T I T I O N   H K F S  
J * *  SYSTEM  WARNING  MESSL.GE 2 1 6 9 .   T H E  FORM  PfiRAMETER  AS G I V E N  TO  THE  PARTITIONING  MODULE FOR S U B - P A R T I T I O N   H K S S  
2 
HAS NOT BEEN  SET OR I S  OF I L L E G A L   V A L U E .   I T  H C S  BEEN  RESET = 1 
* * *  SYSTEM  WARNING  MESSAGE 2 1 6 9 ,  THE FORM  PARAMETER  AS G I V E N  TO  THE  PARTITIONING  MODULE FOR S U B - P A R T I T I O N   H R F N  
HAS NOT BEEN  SET OR IS OF I L L E G A L   V A L U E .   I T   H A S   B E E N   R E S E T  = 2 
* * *  SYSTEM  WARNIhG  MESSlrGE 2 1 6 9 .   T H E  FORM  PARAMETER  AS G I V E N  TO  THE  P f iRTIT IONING  MODULE FOR S U B - P A R T I T I O N   H R S N  
HAS  KOT  BEEN  SET OR I S  OF I L L E G A L   V A L U E .   I T   H A S   B E E N   R E S E T  = 2 
* * *  USER I h F O R M A T I O N  MESSAGE 3028. 6 -  4 BEAR = 5 
c =  3 CBAR = 0 
R =  7 
* * *  USER  IKFORMATION  MESSAGE 3027. UNSYMMETRIC  REAL  DECOhlPOSITION  TIME  ESTIMATE IS 0 SECONDS. 
D I A G  1 8  O U T P U T   F R O "   S S G H i  
ITERATION  EPSILON-P LAMEDP- 1 EPSILON-T 
I.E"=r=r:l=rn==:===rl==:-.".=II1===================== 
1 7 . 8 9 0 6 9 5 E - 0 2  
2 
3 
6 . 5 0 2 2 8 9 E - 0 3   1 . 3 6 6 1 8 3 E  01 6 . 3 3 7 9 7 6 E - 0 4 '  
1 . 2 0 8 1 5 2 € - ; ) 3  
4 2 . 3 7 0 7 5 4 E - U L ,   5 . 1 2 9 7 0 3 E  00 
3 . 2 1 1 5 9 1 E - 0 4  
6 . 8 4 5 9 0 2 5 - 0 5  
5 . 5 1 7 9 1 7 ~  ao 
***  USER INFORMATION  MESAGE  3086.  ENTERING SSGHT E X I T  MbDE BY REASON  UMBER 1 ( NORMAL CONVERGENCE ) 
. .  . .  
HON-LINEAR  STEADY-STATE PROSLEM JANUARY 1 , 1 9 7 6  NASTRAN 1 2 / 3 1 / 7 4  PAGE 7 
T E M P E R A ' T U R E  V E C T O R  
POINT  ID.   TYPE I D  VALUE ID+1 VALUE I 0 + 2  VALUE I D + 3  VALUE I 0 + 4  VALUE ID+5 VALUE 





S 3.OCOOODE 02 
2 . 1 5 3 6 0 6 ~   0 2   2 . 0 5 1 3 5 5 4 ~   0 2   2 . 7 4 6 4 0 4 ~   0 2   2 . 7 4 6 4 0 4 ~   0 2  
NON-LrSEAR  STEADY- T TE PROBLEM JANUARY I , 1976 NASTRAN 12/31 /74  PAGE B 
L O A 0   V E C T O R  
POINT I D .  TYPE 
4 . 0 0 0 0 0 0 E  00 8.OOOOOOE 00 8 . 0 0 0 0 0 0 E  00 4 . 0 0 0 0 0 0 E  00 4.000000E 00 B.OOOOOOE 00 




S B.000000E 00 4 . 0 0 0 0 0 0 E  00 
r 
NON-LINEAR  STEADY-STATE PHOELEM JANUARY 1 ,  1976 NASTRAN 12/31/74 PAGE 8 
F O R C E S   O F   S I N G L E - P O I N T   C O N S T R A I N T  
POINT ID. TYPE ID VALUE ID+I VALUE 1D+2 VALUE I D + 3  VALUE ID+4  VALUE ID+5 VALUE 
100 S 1 , 5 9 2 5 1 3 a ~  02 
. .  
" _  END  OF JOE - - - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NASTRAN  LOIDEO AT LCCI&:IOS 1 5 2 7 2 0  
T I M E  .TO GO = 59 CPU S L C . .  239 1/0 SEC. 
* D CPU-SEC. 0 CPU-SEC'. 0 E L I P S E D - S Z C .  0 ELAPSED-SEC. 
SEMl  BEGN . 
SEMT 
* 0 CPU-SEC. 3 ELAPSED-SEC.   NAST 
0 CPU-SEC. 3 ELAPSED-SEC.   GNFI  
* 0 CPU-SEC. 3 ELAPSED-SEC.  XCSA * 1 CPU-SEC. 5 ELAPSED-SEC. l F P l  
XSOR * 1 CPU-SEC.   13   ELAPSED DO I F P  
* 2 CPU-SEC. 26 ELAPSED-SEC. 
2 C P U - S E C .   2 6   E L A X E D - S E C .  
END I F P  
X G P I  
3 CPU-SEC.   31   ELAPSED-sEC.  * 3 CPU-SEC.   31   ELAPSED-SEC.  "" LINKNSOP - - -  SEMl END 
* 1 CPU-SEC. 7 ELAPSED-SEC,. 
= 2 1  110 SEC. 
* 3 CPU-SEC. 33 ELAPSED-SEC. "" L I N K  END - - -  L A S T   L I N K  DID NOT USE 0 BYTES  OF  PEN  CORE 
* 3 CPU-SEC. 33 ELAPSED-SEC. 
* 3 CPU-SEC. 34 ELAPSED-SEC.  XSFA XSFA 
* 3 CPU-SEC.   34   ELA SED-SEC.  
* 3 CPU-SEC. 2 GP  1 EEGN 41  ELAPSED-SEC.  2 GP1 * 3 CPU-SEC. 42 ELAPSED-SEC. .5 GP2  'BEGN 
* 3 CPU-SEC.   43   ELA SED-SEC.  
* 3 CPU-SEC. 5 GP2 END 43 ELLPSED-SEC. 7 PLTSET .BEGN 
4 3 CPU-SEC. 44 ELAPSED-SEC. 7 
* 3 CPU-SEC. 44 ELAFSE3-SEC.  9 PLTSET  EN0PRTMSG  BE N 
3 CPU-SEC.   45   ELAPSED-SEC.  9 PRTMSG  END 
8 3 C P U - S E C .   4 5   E L A P S E D - S E C .   1 0   S E T V A L  BEGN 
* 3 CPU-SEC.   45   ELAPSED-SEC.   10   SETVALEKD 
* 3 CPU-SEC. 46 ELAPSED-SEC.   18   GP3  BEGN 
* 4 C P U - S E C .   5 4   E L A P S E D1 8G P 3 END 
4 CPU-SEC. 66 ELAPSED-SEC. 20 T A l  END 
4 CPU-SEC. 67 ELLFSED-SEC.  
= 51 1/0 SEC. 
* 1 CPU-SEC.   71   ELAP D-SEC.  "" L I N K  END - - -  
* 4 CPU-SEC.   71   ELAPSED-SEC.  24 SMA1  BEGN 
4 CPU-SEC. :'5 ELAPSED-SEC. 
* 4 CPU-SEC. "6 ELAPSED-SEC. "" LINKNSO5 - - -  2 4  SMA1 .END 
z 56 1/0 SEC. 
* 4 CPU-SEC. "9 ELAPSED-SEC. "" 
* 4 CPU-SEC. 
L I N K  END - - -  
"9 E L L P S E D - S E C .   2 7  RMG BEGN * 4 CPU-SEC. 83 ELAPSED-SEC. SDCO MP 
* 4 CPU-SEC. 04 ELAPSED-SEC. SDCO MP 
* 4 CPU-SEC.  
4 CPU-SEC. :IS ELAPSED-SEC. F a 5  




* 4 CPU-SEC,. 89 ELAPSED-SEC. 
$ 4 CPU-SEC. 89 ELCPSED-SEC.  
MPYA D 
1 5 CPU-SEC.  91  ELAPSED-SEC.  TRAN  OSE 
TRAh  POSE 
* 5 CPU-SEC.  31  ELAPSED-SEC. MPYA D 
* 5 CPU-SEC. 92 ELAPSED-SEC. hleYA D 
. .  "" _ .  
* 4 CPU-SEC. 55 ELAPSED-SEC. 20 TA1 BEGN 
"" L I N K N S 0 3  - - -  
L A S T   L I N K  D I D  MOT U S E   4 1 3 2 8   @ Y T E S  'OF OPEN CORE 
LAST L INK DID NOT USE  23308 .   BYTES OF OPEN CORE 
* 
ljlETHOD 2 NT.NBR  PASSES = 1 , E S T .   T I M E  = 0.0 
METHOD 2 NT.NBR  PASSES = 1 . E S T .   T I M E  = 0.0 
I 
t 5 CPU-SEC.  54 ELLFSEO-SEC.  27e RMG EKD 
= 72 1/0 SEC. 
* s C P L I - S E C .   5 6 E L A P S E C - S E C .  "" L I N K N S 0 4 '  - - - 
L A S T   L I N K  D I D  NOT U S E   3 1 5 6 0   B Y T E S   O F   O P E N  CORE 
5 CPU-SEC.  59 El.A?SEO-SEC. "" 
5 C P U - S E C .  
L I N K   E N D  - - -  
99 ELAPSED-SEC.  52  GP4  BEGN 
5 C P U - S E C .   ; C 7   E L A P S E D - S E C .  32  GP4 
* 5 CPU-SEC.  1C.8 ELLPSEO-SEC.  38' GPSP  EEGN 
END 
1 5 CPU-SEC.  :<'3 ELAFSEO-SEC.  38 GPSP  EKD 
'5 CPU-SEC.  ' C ' 3  ELAPSED-SEC.  "" L I N K N S 1 4  - - -  
= 83 1/0 SEC. 
* 5 C P U - S E C .  :1.1 ELCPSED-SEC.  "" L I N K   E N 0  - - -  
5 CPU-SEC.  
c 5 CPU-SEC.  
1 1 4  ELAPSED-SEC.  39 OFP  BEGN 
1 1 5  ELAPSED-SEC.  39 OFP  END 
5 CPU-SCC.  1 i 7  ELAPSED-SEC.  "" L I N K N S 0 4  - - - 
= 8 7   I / O  SCC. 
* 5 C P U - S E C .  120 ELAFSED-SEC.  
1 5 C F U - S E C .  1 4 0  ELLPSEC-SEC.  4 2  MCEl  BEGN 
L I N K  END - - -  
* 5 3 F . u - S E C .   7 2 4   E L A P S E D - S E C .  42 MCE1  EN0 
5 k P U - S E C .  1 2 4  E L A P S E D - S E C .   4 4   M C E 2  BEGN 
* 5 CFU-SEC.  1:7 ELAPSED-SEC.  MPYA 0 
* 5 CPU-SEC.  i 2 8  ELAPSED-SEC.  ril P Y A o 
I 6 CPU-SEC.  128 ELAFSEO-SEC.  MPYA 0 
* 6 CPU-SEC.  ,::9 ELAPSED-SEC.  MPYA D 
6 CPU-SEC.  ::!O ELAPSED-SEC.  MPYA D 
LAST :.INK O!D NOT U S E   7 6 3 8 1   E Y T E S   O F   O P E N  CORE 
L A S T   L I N K  DIC NO?  USE 71704 BYTES  OF OPEN CORE 
"" 
METHOO 2 NT.NBR  PASSES = 1 . E S T .   T I M E  = 
METHOC 2 T .NBR  PASSES = 1 . E S T .   T I M E  = 
METHOD 2 T .NBR  PASSES = 1 . E S T .   T I M E  = 
.& 6 CPU-SEC.  
* 6 CPU-SCC. 
!:I1 ELCPSFO-SEC.  MPYA D 
1::4 ELAFSEO-SEC.  MPYA D 
* 6 C P U - S E C .   1 ? 5 E L A P D - S E C .  
I 7 C P U - S E C .  1:;5 ELAPSED-SEC.  
MPYA D 
MPYA 0 
* 7 C P U - 5 E C .   1 2 6 E L A P S D - S E C .  h?PYA D 
* 7 C P U - S E C .   1 3 6 E L B P S E O - S E C .   M P Y A  D 
7 C P U - S E C .  
* 7 CPU-SEC.  
138   ELAPSEC-SEC.   MPYA D 
* 7 CPU-SEC.  
1 3 8   E L > F S E O - S E C .  44 hlCE2  END
1 2 3   E L A P S E D - S E C .  "" 
= 105 1/0 SEC.  
L INKNSO7 - - -  
* 7 C P U - S E C .   1 4 6 E L A P D - S E C .  
t 7 CPU-SEC.  
L I N K   E N 3  - - -  
* 7 CPU-SEC.  
1 4 6   E L A P S E D - S E C .  50  VEC  EEGN 
1 4 7   E L A P S E i I - S E C .  50 VEC 
* 7 CPU-SEC.  147 ELAPSED-SEC.   51   P RTN  EFGN
EF.0 
t 7 C P U - S E C .  
1 7 CPU-SEC.  l! iO ELAPSED-SEC.  
l!iO E L A P S E D - S E C .   5 1  PARTN  E l i0  
52 PARTN  BEGN 
* 7 CPU-SEC.  I'i2 ELAPSFO-SEC.  52 P L 2 T N  END 
c 7 CPU-SEC.  I I i2  ELAFSED-SEC.  
* 7 CPU-SEC.  
55 DECOMP  BEGN 
* 7 CPU-SEC.  
153  ELAFSED-SEC.   DECO MP 
15.1 ELAPSED-SEC.  
* 7 CPU-SEC.  1:ii E L L F S E O - S E C .  55 DECOMP EN0 
DECO MP 
c 3 CPU-SEC.  1:iS ELAPSED-SEC.   XSFA 
9 C?U-SEC.  159 ELdoSEO-SEC.   XSFA 
* 6 C P U - S E C .   1 5 9   E L A P S E D - S E C .  "" L I N K N S 0 5  - - -  
= 1 1 7  I/O SEC. 
t E CPU-SEC.  161 ELCPSED-SEC.  "" L I N K ' E N D  - - -  
1 8 CPU-SEC.  15; ELAPSED-SEC.  
I B CPU-SEC.  1 6 7   E L A P S E D - S E C .  
59 SSGl @EGN 
59 S 5 G 1   E l i 9  
* 8 CPU-SEC.  l6E ELA?SEO-SEC.  63 S S G 2  BECN 
METHOD 2 NT.NBR  PASSES = 1 . E S T .   T I M E  = 
METHOD 2 T .NBR  PASS ; = 1 . E S T .   T I M E  = 
METHOD 2 T .NBR  PASSES = 1 . E S T .   T I M E  = 
L A S T   L I K K  D I D  NOT U S E   6 8 3 7 2   a Y T E S  OF OPEN  CORE 
"" 








V 8 CPU-SEC. 171 ELAPSE9-  SEC 
* 8 CPU-SEC. 
* 8 CPU-SEC. 172 ELAPSED-SEC. 1 7 5   E L A ? S E D - S E C .  
* 8 CPU-SEC. 
* 8 CPU-SEC. 
* 8' CP'J-SEC. * 9 CPU-SEC.  
* 9 CPU-SEC.  
= 150 I/O SEC. 
* .9 CPU-SEC. 
* 9 CPU-SEC. . 
9 CPU-SEC. 
= 158 1/0 SEC. 
9 CPU-SEC. 
* 9 CPU-SEC. 
9 CPU-SEC. 
* 9 CPU-SEC. 
9 CPU-SEC. 
L A S T   L I N K  DID NOT 
* 
* 
L A S T   L I N K  D I D  NOT 
* 
= 1 6 4  1/0 SEC. 
* 9 CPU-SEC. 
* 10 CPU-SEC. 
9 CPU-SEC. 
10 CPU-SEC. 
= 1 7 2  !/O SEC. 
* 1 0  CPU-SEC. 
* 10 CPU-SEC. 
* 10 CPU-SEC. 
= 1 8 1  1/0 SEC. 
* 1 0  CPU-SEC. 
10 CPU-gEC.  * 1 0  CPU-SEC. 
* 10 CPU-SEC. 
* 10 CPU-SEC. 
L A S T   L I N K  D I D  NOT 
* 
L A S T   L I N K   D 1 3  NOT 
L A S T   L I N K   D I D  NOT 
1 7 6   E L A P S E D - S E C .  
1 7 6   E L A P S E D - S E C .  
:!I7 ELAPSED-SEC. 
'I :'6 ELLFSEO-SEC.  
I T 4  ELAFSED-SEC.  
'JSE 2 3 4 3 2   B Y T E S  OF 
205  ELGPSED-SEC.  
205 ELAPSED-SEC.  
2 0 7   E L A P S E D - S E C .  
208 ELAPSED-SEC. 
U S E   7 3 5 5 2   B Y T E S  OF 
214   ELCPSED-SEC.  
2:4 ELAPSED-SEC. 
2:8 ELAPSED-SEC.  
218 ELAPSED-SEC. 
U S E   2 5 4 6 6   B Y T E S  OF 
2 2 6   E L A P S E D - S E C .  
226 ELAPSED-SEC.  
228 ELAPSED-SEC. 
2:!8 ELAPSED-SEC. 
USE 6 8 0 0 4   B Y T E S  OF 
228 ELAFSED-SEC.  
2 3 6   E L A P S E D - S E C .  
238 ELAPSED-SEC.  
m e  E L A P S E ~ - S E C .  
USE 39888 6YTES OF 
254 ELAPSEO-SEC. 
2 5 4   E L A P S E D - S E C .  
25-1 ELAPSED-SEC.  


















SSGHT  E N 
SSGHT EEiD 
L I N K N S 0 8  - - -  
OPEN CORE 
"" 
7 1   F L T T R A N  BEGN 
L I N K   E N 0  - - -  
71   PLTTRAN  EhD 
L I N K N S 1 3  - - -  "" 
OPEN  CORE 
"" 
74 SDR2 BEGN 
L I N K   E N 0  - - -  
7 4  SOR2 END 
"" L I N K N S 1 4  - - - 
OPEN CORE 
7 5  OFP BEGN 
75 OFP END 
"" L I N K  END - - -  
--.- L I N K N S F S -  " -  
OPEN CORE 
"" L I N K   E N 0  - - -  
7 7  SORH; BEGN 
77 SDRHT EN; 
"" L I N K N S 1 4  - - -  
GPEN CORE 
"" L i N K  END - - -  
7 6   O F P  
7 8   O F P  
BEGN 
92 E X I T  BEGN 
END 
_.""_____"___"___________c__________" "_"""""_""""""""""""""""""""""""""""""""""""" 
= 183 1/0 SEC. 
AMOUNT OF OPEN CORE NOT USED = OK BYTES 
L A S T   L I N K  DID NOT  USE 74704 BYTES  OF  OPEN CORE . .  
MODELS 9 1  . 9 5  
I B I  350-370 SERIES 
R I G I D  FORMAT SERIES M 
LEVEL 1 5 . 5 . 3  
JANUARY 1.. 1976 NASTRAN 11/31/74 PAGE 1 W 
I 
h) 
N A S T R A N   E X G C U T I V E   C O N T R O L   D E C h   E C H O  
4, 
$ * . . * * t * * * * l t r * * * r . . * * * ~ ~ ~ . ~ * * ~ Y * * * * b ~ * * * * * ~ ~ * * * * . * * * * * Y * * * * . * * * * ~ ~ * * * * * ~ * * * * * * *  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
$ 
0 
I D  CLASS  PROBLEM  THREE,  C.E.  JACKSON 
$ MAXIMUM  CPU  TIME  LLLOWED  FOR  THE  JOB 
$ 
T I M E  10 
S 
$ THE  THERMAL  ANALYZER  PORTION  OF  NASTRAN I S  TO BE USED 
s 
APP  dEAT 
S 
$ THE  NON-LINEAR  T .RANSIENT  SOLUTION  ALGORITHM IS TO BE USED 
B 
s o t  9 
$ 3 E O ~ E S T  FOR D I P G f K l S T I C   W H I C H   P R I N T S   O U T  CONVERGENCE C R I T E R I A  
6. 
S PRCCUCES OUTPUT  ONLY FOR SOL 3 
S 
$ START OF EXECUTIVE  CONTROL I l t l T t * t * l * t * * l * * * C * * * * * * ~ * * * * * ~ ~ * ~ * * * ~ * * * Y * . * * * * * *  
DIAG i a  
'S. 
CEND 





















2 0  
21 
2 2  ' 
2 3  
24 
25  
2 6  
2 7  
. 2 8 -  
2 9  
Y .. 3 0  
3 2  
31 
3 3  
34  
3 5  
36 
3 7  
38 
4 0  
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2 
,\ 
C A S E   C O N T R O L   D E C K   E C H O  
B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
$ END  OF  EXECUTIVE  CONTROL - - -  START  CASE  CONTROL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
$ . ' * . * * * * . . r - f r r t * f * * * * * * * * * ~ * * * * * * * * * * * * * ~ * * * * * * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * *  
$ 
T I T L E -  
$ 
5 SPECIFY 51 LINES  OF  DATA PER  PAGE  (DOES  N0T"NCLUDE  HEADINGS  AT  OP  OF  PAGE) 
$ 
~ 1 ~ ~ 4 1 .  
NON-LINEAR  TRANSIENT PROBLEM 
$ 
o REQUEST SORTED AND UNSORTED OUTPUT I C  
$ 
$ IF THIS CARD IS OMITTED. ONLY THE SORTED BULK DATA WILL APPEAR \ 
s 
ECHO=BOTH 
5 SELECT  HE MPC AND LOAD  SETS  TO BE USED I N   T H I S   S O L U T I O N  





$ SELECT  HE  TEMPERATURE  SET  WHICH IS AN ESTIMATE OF T H E   F I N A L   S O L U T I O N  VECTOR 
9 THE.SELECTION OF T H I S   S E T  IS OPTIONAL FOR SOL 9. BUT  SHOULD  BE l A D E  I F  
S THE  .FINAL  TEMPERATURE IS SEVERAL  HUNDRED  DEGREES  DIFFERENT FROM THE 
$ 
$ I C  VECTOR, AND RADIATIVE  INTERCHANGES LRE INCLUDED. 
$ 
T E M P ( M A T E R I A L ) = 4 0 0  
$ SELECT  THE  STEP  S IZE.  NUMBER OF  INCREMENTS, AND PRINTOUT FREQUENCY , 
$ 
$7 
T S T E P r 5 0 0  
$ 
5 SELECT  HE  TEMPERATURE  SET  DEFINING  THE  TEMPERATURE  VECTOR AT 1.0. 
IC.600 
$ 






I D E F I N E  A GROUP OF  GRID  POINTS  TO  BE  REFERENCED  BY  AN  OUTPUT  REQUEST 
SET 5 = 1 . 2 . 3 . 4 . 5 . 6 . 7 . 8 . 1 0 0  
$ 




5 THE  FOLLOWING  CARDS  REQUEST 4 FRAMES OF TRANSIENT  PLOTS 



























C A S E   C O N T R O L  D E C K  E C H O  
$ THESE  PLOTS  WILL   BE  PRODUCED I M M E D I A T E L Y  ON T H E   P R I N T E R  
$ 
CUT  PUT ( XYOUT ) 
X T I T L E = T I M E   I N  SECONDS 
Y T I T L E .   D E G R E E S   C E L S I U S   G P ( 1 0 0 . 1 . 4 )  
$ 
$ ' D I S P '  MEANS  THAT  HE  GRID  POINT  EMPERATURE  WILL  BE  PLOTTED  VERSUS  TIME 
$ ' T I "  IS R E W I R E D   ( V E S T I G I A L  REMNANT  FROM THE  STRUCTURAL VERSION OF  NASTRAN) 
$ ALL  OF  THESE  PLOTS  WILL  APPEAR ON ONE  FkAME 
XYPQPLOT DISP/lOO~Tl).l(T1).4(T1) 
$ 
X T I T L E = T I M E  I N  SECONDS 
Y T I T L E -  DEGREES  CELSIUS  PER  SECOND  GP(100 .1 .4 )  
$ 
$ 'VELO'   MEANS  THAT  HE  THERMAL  VELOCITY  WILL  BE  PLOTTED  AS A F U N C T I O N   O F   T I M E  




$ * * l , * f * r * * * * * * * L * * * * * * * * * * * * * ~ ~ * ~ * * * * * * * * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ~ * * *  
g * * * r t * * * * r * * * * * * * * * * * * * * * * * * * * * * * * * ~ * * * * * * ~ * * * * * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * *  
$ 
B E G I N   B U L K  
$ END  CASE  CONTROL - - -  START  BULK  DATA + I * t * l l + * + * t * f t f * b * f ~ * * * * * * * * * * * ~ * * * * * * * *  
w 
I ul 
NON-LINEAR  TRANSIENT  PROBLEM JANUARY 1 ,  1976 NASTRAN 1 2 / 3 1 / 7 4  PAGE 4 
I N P U T  B U L K   D A T A   D E . ’ C K  E C H O  
1 . .  2 . .  3 . .  4 . .  5 . .  6 . .  7 . .  8 . : 9 . . 1 0  
5 
2 U N I T S  MUST  BE  CONSISTENT 
$ I N   T H I S  PROBLEM.  METERS.  WATTS.  AhD  EGREES  CELSIUS  ARE  USED 
S 
B 
B D E F I N E   G R I D   P O I N T S  
s 
G R I D  1 
G R I D  3 
G R I D  2 
G R I D  4 
G R i D  5 
G R I D  6 
G R I D  7 
G R i D  8 
G R I D  9 
G R I D  10 
@ R I D  100 
5 













0. 0.  0. 
.1 0 .  
.2  
0. 
0 .  0. 
. 3  0. 
0. 
0.  
. 1  
.1 
C. 
. 1  0. 
. 2  
. 3  
.1 G .  
. 1  
0. . 2  
0. 
0. - . l  G. 
- . O S  ‘.05 0. 











3 4 8 7  
6 







2 G E F I N E   M A T E R I A L  THERhlAL CONDUCTIV ITY APlD THERMAL  MASS 
V A T 4  1000 200. 2 . 4 2 6 t 6  
S 
9 DEFiNE  COKVECTIVE AREA AND CONVECTIVE  COEFFIC IENT ‘H’ 
s 
5 




3000 3 1 4  
MAT4 3000 200. 










S D E F I N E   A P P L I E D  LOADS 
s 
SLOAD 3G0 1 4.  
‘B 
rmc 1 .  5 
1 .  1 
1 
- 1 .  1 
- 1 .  
2 8 .  
ALUMINUM 
+CONVEC. 
NON-LINEAR  TRANSIENT  PROBLEM JANUARY I ,  1976  NASTRAN 1 2 / 3 1 / 7 4 ,  PAGE 5 
I N P U T   B U L K   D A T A   D E C K   E C H O  
1 . . 2 . . 3 . . 4 . . 5 . . 6 . . 7 . . 8 . . 9 . . 1 0  
SLOAD 300 3 8. 4 
SLOAD 300 . 5 4 .  6 
5 .  
SLOAD 300 7 8.  8 4 .  
8 .  
$ 
$ * * * + l * r * * ~ * r * * t * * * * * * * * * * ~ + + ? ~ * ~ * * * * + * * , * ~ + * * * * * ? * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * *  
'5 THE  FOLLOWING  BULK  DATA  CARDS. WERE ADDED  TO  CONVERT  PROBLEM  ONE  TO 
' B  PROBLEM TKO. THE ONLY BULK DATA  CARD REMOVED FROM THE PREVIOUS SOLUTION WAS 
S THE  SPC  ARD 
$ 
s 
E T H I S   S P C l  CA,RD REPLACES  THE  SPC  ARD  REMOVED FROM  ABOVE 
s 
S P C l  100 1 
s 
100 
$ R A D I A T I O N  BOUNDARY ELEMENTS 
S 
CHBDY 200 ' 2000 AREA4 1 
CHBDY 300 2000 AREA4 2 
2 6 




2000 AREA4- 5 6 













S E S T I h l A T E   O F   F I N A L   S T E A D Y   S T A T E   S O L U T I O N   V E C T O R  - - -  









.li P A R B h l E T E R S   C O N T R O L L I N G   R A D I A T I O N   L O A D I N G   A N D   T H E   I T E R A T I O N   L O O P I N G  
4 
P A R A M   S I G M A   5 . 6 B 5 E - 8  
PARAM M A X I T  8 
s 
PARAM  EPSHT  ,0001  
9 D E F I N I T I O N   O F   T H E   R A D I A T I O N   h l A T R I X  
$ ALL   OF   THE  RADIATION  GOES  TO  SPACE 
s 
RADLST 200 300 400 500 600 















0.  0. 
0 .  
EAOMTX 5 0. 







PARAM T A B S  2 7 3 . 1 5  
NOK-LIIUEAR  TRAKSIEIiT  PROBLEM JANUARY 1 .  1976 NASTRAN 12 /31 /74  PAGE 
I N P U T   B U L K   D A T A   D E C K   E C H O  
. 1 . . 2 . . 3 . . 4 . . 5 . . 6 . . 7 . . 8 . . 9 . . 1 0 .  
g * . . r r * * * * r i ~ * * * * l r r * * * * * ~ ~ * * * ~ * * * * b ~ - * * * * " ~ ~ * ~ . w * * * ~ * * * * * * * * * * * * ~ ~ * * * * * 8 * * * * * * *  
$ THE  FOLLOWING  BULK  DCTA  CARDS WERE ADDED FOR THE  TRANSIENT  SOLUTION - - - - - - - - - -  
S THEY  CONVERT  PROBLEM TWO T O  PROBLEM  THREE 
5 NOTE T k i l T  THE SPCl   SET WAS NOT SELECTEE I N  CASE  CONTROL 
5 NOTE  THAT  SPCF  OllTPUT IS NOT REOUESTED I N  TRANSIENT 
$ NOTE  THAT  HERMAL  MASS WAS ADDED TO 'MAT4 '  CARD 1 0 0 0  
B NOTE  THAT  HE  OIAG  CARD I N  THE EXECUTIVE  CONTROL WAS IRRELEVANT 
s 
s 
$ TRANSIENT  SINGLE  POINT  CONSTRAINT  METHOD 




1 .+5 100 1 
s 
1 OD 300 .  +5 
S D E F I N E S  A CONSTANT  LOAD  SET  APPLIED FROM T=O. TO T = 1 . + 6  SECONDS 
5 
TLOAD2 300 
+ T L 1  0 .  
300 1 . + 6  0. 0 .  
0.  
+ T L 1  
B 
& S  NOTE  THAT  HE  LOAD  REOUEST I N  CASE  LONSROL IS NOW A DLOAD  REQUEST 
S D E F I N E S  THE NUMBER OF  INCREhlENTS.  THE  STEP  SIZE, AND THE  PRINTOUT  FREOUENCY 
B REFERENCED I N  C A S E  CONTROL AS ' TSTEP '  
rOTAL COUNT= 140 
6 
* * *  USER  INFORMATION  ME5SAGE 207.  BULK  DATA  NOT  SORTED.XSORT WILL  RE-ORGER  DECK. 
NON-LINEAR TRANS1EF;T  PROELEM 
CAR0 
COUNT 
1 -  
2 -  
3 -  
4 -  
5 -  
6 -  
7 -  
8 -  
9- 
10-  
11 -  
12-  
13 -  
14 -  
1 5 -  
46- 
17-  
18 -  

















































G R I D  2 
G R I D  3 
G R I D  5 
GRID  4 
G R I D  6 
C-210 7 
G R I D  8 
G R I D  9 
GRID 10 
, MAT4 1000 







P A R A M   M A X I T  
PARAM S I G M A  






R A O M T X  1 
R A D M T X  2 
RPOhlTX 3 
R G O M T X  4 
R A O V T X  5 
SLOAO 300 
RA0IIIT.X 6 
S L O A O  300 
SLOGD 300 
SLOAO 300 
S L O A O  300 
SPC1 10c 
TEMP 400 
JANUARY 1 ,  1976 NASTRAN 12/31/74 PAGE 
S O R T E D  B U L K  D A T A  E C H O  
. 3 . .  4 
300 













2 6 5 
a 







7  3 2 
1 
9 . .  10 
+CONVEC 
2000 AREA? 7 R 
















0 .0 0 .0  0.0 




. 3  
0.0 
0.0 0.0 
. 1  0 .0  
. 1   . 1  0 .0  
. 2   . 1  0.0 
0.0 
. 3  . 1  0.0 
0.0 
. 2  G . 0  
-.l 0.0 
- . 0 5  .05  0.0 
200.   2 .426+6 
200. 
9  1  1.  1 
10 1  1.  1  1
. 000 1 
8 
5 .685E-8  
273.15 
3000.  .314 
1000 .01 
. 9 0  
A.LUMINUM 
- 1  
- 1  
1000 .001 
300 400 500 600 700 














1  4.   2 8 .  




a .  
6 
7 8 .  8 4 .  
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DhlAP-DMAP  INSTRUCTION , 
N A S T R A N   S O U R C E   P R O G R A M   C O M P I L A T I O N  
NO. 
* **  USER  WARNING  hlESSAGE 5 4 ,  
PARAMETER  NAMED  EPSHT NOT REFERENCED 
***  USER  WARNIKG  MESSAGE 54 
PARAMETER  NAhlED  MAXIT  NOT  REFERENCED 
**NO  ERRORS  FOUND - EXECUTE  NASTRAP  ROGRAM** 
* **  USER  INFORMATION  MESSAGE  FULL  INTERNAL  SPACE  NODE  AVAILABLE 
* * *  USER  INFORMATION  MESSAGE , 6 ELEMENTS  HAVE  A  TOTAL  VIEW  FACTOR  (FA/A)   LESS  THAN 0.99 
* * *  USER  INFORMATION  MESSAGE 3023. B =  3 
c =  0 
R =  2 
***  USER  INFORMATION  MESSAGE 3027. SYMMETRIC  REAL  DECOMPOSIT ION  T IME  ST IMATE IS 
***  USER  INFORMATION  MISSAGE 3028. 
c =  3 
B =  5 
CBAR = 1 
86AR = 5 
R =  8 
* * *  USER  INFORMATION  MESSAGE 3027. UNSYMMETRIC  REAL  DECOh lPOSIT ION  T I#€   ESTIMATE I S  
0 SECONDS. 
0 SECONDS 





9.000000E  01 
1.500000E  02 
1.200000E  02 
2.103000E  02 
1.600003E  02 
2.703000E  02 
2.403000E  02 
3.300000E  02 
3.000000E 02 
3.9000GOE  02 
3 .  COOOQOE 02 
4.200000E  02 
4.500000E C2 
4.60000CE  02 
5.100000E  02 
5.400000.E  02 
6.003000E  02 
6.300000E  32 
6.600000E 02 
-6.90300OE 02 
7.200000E  02 
7.503000E  02 
8.100000E 02 
8.700000E  02 
8.400000E  02 
9.000000E  02 
9.303000E  02 
T I M E  
5 . 7 0 ~ 0 0 0 ~  02 
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3.0000COE  01 
6.000000E 01 
9.000000E  01 
1 .20’3000E 02 
1.503000E 02 
1 .600000E 02 
2 . 1  OOOOCE 02 
2.400000E 02 
2.700000E  02 
3.00000CE  02 
3.300000E 02 
3.6000GOE 02  
3.900000E 02 
4.230000E 02 
4.500000E  02 
4.600000E 02 
5.100000E 02 
5.400000E  02 
5.700000E 02 
6.00UOOOE 02 






- 8.400000E .02 
8.700000E  02 
9.300000E 02 
9.OOOOOOE 02 
8 . 1  COOCOE a?. 
2 






































8 . O G 0 0 0 0 E  00 
8.0G0000E 00 
8 . O C O O O O E  00 











8 . O G O O O O E  00 
8 . O O O O O O E  00 
8.000030E 00 
8.000000E 00 
8 . O S 0 O O O E  90 
8.000000E DO 
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L O A D   V E C T O R  
NON-LINEAR  TRI.NSIEFIT  PROELEM 
P O I N T - I O  = 
0 .0 
3 . 0 0 0 0 0 0 E  O! 
6 . 0 0 0 0 0 0 E   0 1  
9 . 0 0 0 0 0 C E  01 
1.2OOCOOE 02 
1 . 6 0 0 0 0 0 E  02 
1.5COOOOE 02 
2 . 1 0 0 0 0 0 E  02 
2 . 4 0 0 0 0 0 E  02 
2 . 7 0 0 0 0 0 E  02 
3 . 0 0 0 0 C O E  02 
3 . 3 0 0 0 0 0 E  02 
3 . 6 0 0 0 0 C E  02 
3.00GOOCE 02 
4 . 2 0 0 0 0 0 E  02 
4 . 5 0 0 0 @ O E  02 
4.EOOOOOE 02 
5 . 1 0 0 0 0 0 E  02 
5 . S 0 3 0 0 0 E  02 
5 . 7 0 0 0 O O E  02 
6 .  OODOOOE 02 
5.303000E 02 
6 . 6 0 0 0 0 0 E  02 
6 . 9 0 3 0 0 0 E  02 
7.20,)OOOE 02 
7 . 5 0 0 0 0 0 E  32 
8 . 1 0 3 0 0 0 E  02 
8 . 4 0 3 0 0 0 E  02 
8 . 7 0 3 0 0 0 E  02 
9 . 0 G 3 0 0 0 E  02 
9 . 3 0 0 0 0 0 E  02 





































S. GGCIOOOE 00 
8 .  ObOGOOE 00 
8.CGCOOOE 00 
8 .  COOOOOE SO 
E.CGO1700E 00 
a . X t 0 0 0 0 E  00 
8.OGOOOOE 00 
8.0OOOOOE 00 
8 . 0 C l 0 0 0 0 E  00 
8.OCOOOOE 00 
8.300000E 00 
8 .00SOOCE 00 
8.OOOOCOE 00 
6 . 0 0 0 0 0 0 E  00 
8 . O C O @ O O E  00 
8.C'JOOOOE 30 
8 . 0 3 0 0 0 0 E  00 
8 . 0 t 0 0 0 0 E  00 
E.OCOOOOE 00 
8. OOOOOOE 00 
8 . 0 3 0 0 0 0 E  00 
8.000300c.' 00 
8 . 3 0 0 0 0 0 E  00 
8 . 0 G 0 0 0 0 E  00 
8.OGOOOOE 00 
8 . O C 0 3 0 0 E  00 
8 .OC.0000E 00 





L O A D  V E C T O R  
w 
NON-LINEAR TRANSIENT PROBLEM 
POINT-IO = 4  
0.0 
3 .  COOOOOE 01 
6 . 0 0 0 0 C O E  01 
9.000000E 01 
1 .500000E 02 
1.200000E 02 
1.600000E 02 
2.400000E  02 





3.900000E  02 
4.200000E  02 
4.500000E 02 
4.EOOOOOE 02 
5 * 100000E 02 
5.400OGi2E 02 
5.70000GE  02 
6.0030COE 02 
6.6OC)OCOE 02 
6.30.3000E 02  
6.900000€ 02 
7.200000E  02 
7.500000E  02 
7.E0000GE  02 
8.10i)OOGE  02 
8.400000E 02 
8.705000E  02 
9.000000E  02 
9.300000E  02 
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L O A D  V E C T O R  
W N - L I N E A R   T R A N S I E N T  PROBLEM 
P O I N T - I O  
0 .0 
3 . 0 0 0 0 0 0 E  01 
G . 0 0 3 0 0 0 E  01 
9 . 0 0 0 0 0 G E  01 
1 . 2 0 0 0 0 0 E  02 
1 . 5 0 0 0 0 0 E  02 
1.600000E 02 
2 . 4 0 0 0 0 0 E  02 
2 . 1 0 0 0 0 0 E  02 
2 .70 i )OOOE 02 
3 . 0 0 0 0 0 0 E  02 
3 . 3 0 0 0 0 0 E  02 
3 . 9 0 0 0 0 0 E  02 
3.60000CE 02 
4 . 2 0 0 0 0 0 E  02 
4 . 5 0 0 0 0 0 E  02 
4 . 6 0 0 0 0 0 E  02 
5.1000CL?E 02 
5 .400OCOE 02 
5 . 7 0 0 0 0 0 E  02 
6 . 0 0 0 0 0 0 E  02 
6 . 3 0 0 0 0 0 E  02 
6 . 6 0 0 0 G O E  02 
6 . 9 0 0 0 0 0 E  02 
7.200000F. 02 
7 . 5 0 0 0 0 O E  02 
8 . 1  OOOOOE 
7 . 6 0 0 0 0 0 E  G2 
8 . 4 0 0 0 C O E  02 
8 . 7 0 3 0 C G E  02 
9 . 3 0 0 0 0 C E  02 
9 . 0 0 0 0 0 0 E  02 



































4 .000COOE 00 
4.CC30GOE 00 
4 . 0 0 0 0 3 0 E  00 
4.OGOOOOE 00 
4 . 0 0 0 0 0 0 E  00 
4 . 0 0 0 0 0 0 E  00 
4 . 0 3 0 0 0 0 E  00 
4 . 0 2 0 0 0 0 E  00 
4. OCCCOOE 00 
4 . 0 0 0 0 0 0 E  00 
4.OCCCOOE 00 
4.00COOOE 00 
4 .  OC'OOOOE 00 
4 .G000COE 00 
4.COOOOOE 00 
4 .Ot *3000E 00 
4.COOCOOE 00 
4.OCOOOOE 00 









4 . 0 G 3 0 0 0 E  00 
4.000GOGE 00 
4 . 0 G 0 0 0 0 E  00 
4 .000GOOE 00 
4 . 0 0 0 0 0 0 E  00 
YALUE 





NON-  L INEAR  TRCNSIENT  PROGLEM 
in 
P O I N T - I O  
0 .0  
3 . 0 0 3 0 0 0 E  01 
6 . 0 0 0 C O O E   0 1  
9 . 0 0 0 0 0 0 E  01 
1  . 2 0 0 0 0 0 E  02 
1 . E 0 0 0 0 0 E  02  
1 . 5 0 0 0 C O E  02 
2 . 1 3 0 0 0 0 E  02 
2.40COOOE 02 
2 . 7 0 0 0 C O E  02 
3 . 0 0 0 0 0 G E  02 
3 . 3 0 0 0 0 Q E  02 
3 . 6 0 0 0 0 0 E  02 
3 . 9 0 3 0 C O E  02 
4 . 2 0 0 0 C O i  02 
4.500C)GOE 02  
4.6COOCOE 02 
5 . 1 0 0 0 0 0 E  02 
5 . 1 0 0 0 G O E  02 
5 . 7 0 0 0 0 0 E  02 
fi.OOOOOCE 02 
6 . 3 0 3 0 0 C E  02 
6 .60DOCOE 02 
6 . 9 0 0 0 0 0 E  02 
7 . 2 0 0 0 0 0 E  02 
7 . 5 0 . 3 0 0 0 E  02 
8 . 1 0 0 0 C O E  02 
7.EODOOCE 02 
8 . 4 0 0 0 0 0 E  02 
8 . 7 0 0 0 0 0 E  02 
9 . 0 0 3 0 0 0 E  02 
9 . 3 0 0 0 0 0 E  02 
T !ME 
6 

































8 . O O 0 0 0 0 E  00 
VALUE 
8.0000GOE 00 
8 . 0 0 0 0 0 0 E  00 
8.OCOOOOE 00 
8 . O G O O O O E  00 
a .01 ;0000E 00 
8 . 0 0 0 0 0 0 E  00 
8 . O C 3 0 0 0 E  00 
8 . 0 C 0 0 0 0 E  00 
8.0G0000E 00 
8 . 0 0 0 0 0 0 E  00 














8.000000F.  00 
8 . 0 0 0 O O O E  00 
8.003000E 00 
8 . 0 0 0 0 0 0 E  00 
8 . O O O O O O E  00 
8 . 0 0 0 0 0 0 E  00 
8 . 0 0 0 0 0 0 E  00 
JANUAKY 1 ,  1 9 7 6   N A S T R A N  12/31/74 PAGE 15 
L O A 0   V E C T O R  
FION-LIPGEAR  TRLNSIENT PROGLEM 
P O I N T - I D  = 
T I M E  
0 .0 
3 . 0 0 0 0 0 0 E  01 
6.000000E 01 
9 . 0 0 0 0 C 3 E  01 
1 . 2 0 0 0 C O E  02 
1 . 5 0 0 0 0 0 E  02 
1.600000E 02 
2 . 1  OOOGOE 02 
2.40'JOOOE 02 
2 . 7 0 0 0 0 C E  02 
3 . 0 0 0 0 0 0 E  02 




4 . S 0 3 0 0 0 E  02 
4.6COOOOE 02 
5 . 1  OOOOOE 02 
5.70:)OOOE 02 
5.40.3OCC.E 02 
6 . 0 0 0 0 0 0 E  02 
6 . 3 0 0 0 0 0 E  02 
6 . 6 0 3 0 0 0 E  02 
6 90DOCOE 02 
7 . 5 0 3 0 0 @ E  02  
7 . 2 0 3 0 C O E  02 
8 . 1 0 0 0 0 0 E  02 
7 . 6 0 3 0 0 0 E  02 
8 . 4 0 0 @ 0 0 E  02 
8 . 7 0 3 0 0 0 E  02 
9 . 3 0 5 0 0 0 E  02 
9 . 0 0 0 0 0 0 E  02 
7 






































a . 0 0 0 0 G O E  00 
8 . 0 0 0 0 0 0 E  00 
6.000000E 00 
8.000000E 00 
8 . @ 0 0 0 3 0 E  00 
8.OC;OOOCE 00 
8.GGOOOOE 00 
8 . 0 0 0 0 0 0 E  00 
8 . 0 0 0 0 0 0 E  00 
8.000000E 00 




S . O C 3 0 ~ 0 E  00 
E.OcJOOOOE 00 
8.OGOCOOE 00 
6 . 0 0 0 0 0 0 E  00 
6 . 0 0 0 0 0 0 E  GO 
6 . C O O O O O E  00 
8. G,XOOOE 00 
6 . 0 0 0 0 0 0 E  00 
8 . O C O O O O E  00 
8 . O C O O O O E  00 
8 . O C O O O O E  00 
8.COOOOOE 00 
8.000000E 00 
8 . 0 0 0 0 0 0 E  00 





T I M E  
0.0 















4.600000E  02 
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L O A D  V E C T O R  
NOH-LIKEAR  THCNSIEt iT  PROELEM 
P O I N T - I O  = 
0.0 
3.OGOOOOE 0 1  
6.OOOOOOE 0 1  
9 .00OOOCE 01 
1.2000005 02 
1  . 5 0 0 0 0 0 E  02 
2.100000E 02 
1.6000005 02 
2 . 4 0 0 0 0 G E  02 
2 . 7 0 0 0 C O E  02 
3 . 0 0 0 0 C O E  02 
3 .3C30COE 02 
3 . 6 0 0 0 0 0 E  02 
3 . 9 0 0 0 C O E  02 
4 . 5 0 0 0 0 0 E  02 
4.2000COE 02 
4 . 6 0 0 0 0 0 E  02 
5 . 1 0 0 0 0 0 E  02 
5.40OGOOE 02 
5 .700COOE 02 
6 . 3 0 0 0 O O i  02 
6.000000E 02 
6.90300Ci 02 
6 . 6 0 0 0 0 0 E  02 
7 . 2 0 0 0 0 C E  02 
7 . 5 0 5 0 0 C E  02 
7 . 6 0 9 0 0 0 E  02 
8.4COOOOE 02 
8.70C)OOOE 02 
9 . 0 0 0 0 0 0 E  02 
9 . 3 0 0 0 C O E  02 
T I M E  





































3 . 0 G C 0 0 0 E  07 
3.000000E 07 
3.00000GE 07 
3. GC’GGOCE 07 
3.OCOOOOE 07 
3 . 0 0 0 @ 0 0 E  07 
3.0G0000E 07 
3 . @ 0 0 0 0 0 E  07 
3.OG”.OGOE 07 
3 . 0 0 0 0 0 0 E  07 




3.0GOC.OOE 0 7  
3 .000COOE 07 
3 . 0 0 0 0 0 0 E  07 
3 . G G 0 0 0 0 E  07 
3.0i.0000E 07 




3.0OOOOOE  G7 
3 . 0 0 0 0 0 0 E  07 
3.0GC)OOOE 07 
3 . 0 5 0 0 0 0 E  07 
3 . 0 0 0 0 0 0 E  07 
3.GOOOOOE 07 
3 . 0 0 0 0 G O E  07 
3 . 0 0 0 0 0 0 E  07 





zo 3 ~ 3 ~ 0 9 ~  ' z 
ZO 306EZSL'Z 
ZO 3 S Z Z t . 9 L ' t  
zo 3L9299L  ' 2 
ZO 3Zb583L.Z 
20 36LOLLL'Z 
20 3 6 0 6 E L L  ' 2  
20  3E90LLL'Z 
20 36LSOSL'Z 
ZO 300St8L'Z 
7.0 30 S L E E L ' Z  
20 368L66L.Z 
ZO 3 b S Z 5 0 8 ' 2  
zo 3S10ZL8'2 
20 39bS618'2 
ZO  3256LZ8.Z 
13  35eZLE8'Z 
20 3bZZGSa'Z 
zo 31EOZL8'E 
20  3205106'2 
ZO, 3Sbb8S6' 2 
2 0  39EZ6L6.2 
20 3086658'2 
ZO 36bSb86.2 
zo 3OO0030 '&  
zo 3zLea8L.z 
zo 3 8 ~ 9 ~ ~ a . z  
to 39Lzoaa'z 





































zo ~ o o o c o ~ ' 8  
20 3000G09'L 
ZO 3000GOS'L 





















i o  3COOCO0'9 
10 3000000'6 
0 ' 0  
zo 3ooor;oL. E 
3 d A l  3Wii 
I = OI-INIOd 
0 
3 
W319Otld l N 3 I S N J Y l  t l V 3 r \ l I l - N O N  
NON-LINEAR  TRAP:SIEKT PKOBLEM 
P O I N T - I D  I 
0.0 
3 . 0 0 5 0 0 0 E  01 
6 . 0 0 0 3 0 0 E  01 
9. OOOOOOE 01 
1 . 2 0 3 0 0 0 E   0 2  
1 ,503000E 0 2  
2 . 1 0 0 0 0 0 E   0 2  
1 ,600000E 02 
2 . 4 0 0 0 0 0 E   0 2  
2 . 7 0 0 0 0 0 E   0 2  
3 . 0 0 0 0 0 0 E  02 
3.300000E 0 2  
3.90JOGOE 0 2  
3 . 6 0 0 0 C O E   0 2  
4 . 2 0 0 0 0 0 E   0 2  
4 . 5 0 3 0 0 5 E  02 
5. lOCOGOE C2 
5 . 4 0 0 0 C O E  02 
5 . 7 0 0 0 0 0 E   0 2  
6.000000E 02 
6.30OOOOE 02 
6 . 6 0 0 0 C O E   0 2  
6 . 9 0 9 0 C O E  02 
7 . 2 0 0 0 0 0 E   0 2  
7 . 5 0 0 0 0 0 E   0 2  
8.lOOOOCE 0 2  
7.SOOOCOE 02 
8 . 4 C O O O O i  0 2  
8 . 7 0 0 0 C O E  02 
9 . 3 0 3 0 C O E   0 2  
9 . 0 0 0 0 0 G E   0 2  
TIME 





































2.973813E  02 
2 . 6 8 4 C 9 J E   0 2  
2 . 9 2 7 5 0 2 E  02  
2 . 8 i 7 9 5 2 E  C2 
2 . 7 7 5 1  4 6 E  0 2  
2 . 7 4 5 5 6 9 E  02 
2 . 7 1 8 9 5 5 E  02 
2 . & ? 5 0 4 2 E  02 
2 . 6 7 3 5 7 4 E   0 2  
2 . 6 5 4 3 1 4 E   0 2  
2.E3703cJE 02  
2 . 5 2 1 5 5 3 E   0 2  
2 . 6 5 7 6 6 B E   0 2  
2 . 5 9 5 2 2 5 E  02 
2 . 5 5 4 0 7 C E  C2 
2 . 5 7 4 C i 7 0 E  02 
2 . 5 2 5 1  05E 02 
2 . 5 5 7 0 6 0 E  02 
2 . 5 4 3 3 9 9 E   0 2  
2 . 5 3 7 5 0 1 E  02 
2 . 5 2 7 7 3 4 E  02 
2 . 5 2 5 5 4 7 E  02  
2 . 5 1 G 4 1 6 E   0 2  
2 . 5 ! 9 7 6 9 E  02 
2 . 5 1 5 3 5 8 i  02  
2 . 5 1 0 6 7 0 E   0 2  
2 . 5 C D 2 2 9 E  32 
2 . 5 0 6 0 3 E E   0 2  
2 . 8 4 4 2 1 9 ~  0 2  
2 . 5 4 9 a 6 2 ~  0 2  
2 . 5 S N O Z E   0 2  
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T E M P E R A T U R E   V E C T O R  








6.000000E  01 
9.000000E 01 
1.200000E  02 
1 .500000E 02 
1.6000C.OE 02 
2.1COOOOE 02 
2.400000E  02 





4.5000SOE  02 











7.6000COE  02 
8 . 1  OOOOOE 02 
8.7000COE  02 
9.300000E 02 
9.000000E 02 




































2.942329E  02 
2 .767437E  02  
2.698711E  02 
2.638923E  02 
2.586531 E 02 
2.543391E  02 
2.453607E  02 
2.463457E  02 
2.431356E 02 





2.285301 E 02 
2.272267E  02 
2.260584E G2 
2.250109E 02 
2.240714E  02 
2.232284E  02 
2.22.471 8E 0 2  
2.211832E  02 
2.217928E 02 
2.. 2 0 6 3 5 7 ~  02 
2.201442E  02 
2.157027E  02 
2.193061E  02 
2.189498E  02 
VALUE 
2 . 8 4 7 3 8 0 ~  0 2  
2 . 3 3 4 2 5 e ~  02 
2 . 1 8 6 2 9 a ~  02 
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T E M P E R A T U R E  V E C T O R  
F 
NON-LINEAR  TRdNSIEluT  PROBLEM 





3 . 0 G 0 0 0 0 E   1  S 
6.GOOOOOE 01 s 
9 .  OOSOOOE 0 1  S 
1 .2G3COOE 02 
1 . 5 0 0 0 0 0 E   0 2  
s 
1 .60.1OCOE 02 
s 
s 
2. lOOOCOE  02  - C
2 . 4 0 0 0 0 C E  02 
2 . 7 0 . 1 0 0 0 E  02 
S 
s 
3 . 0 0 0 0 0 0 E   0 2  S 
3 . 3 0 0 0 0 G E  02 s 
3 . 9 0 3 0 0 0 E  0 2  
3.6O!lOpoE G2 S 
4.20JOCGE 0 2  S 
4 . 5 0 3 0 0 0 E  0 2  S 
4 . 6 0 3 0 0 0 E  02 s 
5.l.OOOOOE 0 2  
5.40300.0E 0 2  
S 
5.70SOGGE  C2 
S 
S 
6.000003E 0 2  S 
6 . 3 0 3 0 0 0 E   0 2  S 
6 . 6 0 3 0 0 0 E  02 S 
6 . 9 0 0 0 0 0 E   0 2  
7 . 2 0 0 0 0 0 E   0 2  
S 
7 . 5 0 3 0 C O i   0 2  
S 
S 
8 . 1 0 3 0 0 0 E  02 
7 . 6 0 0 0 C O E   2  S 
8 . 4 0 0 0 0 0 E   0 2  
S 
9 . 0 0 0 0 0 0 E   0 2  
s 





a . 7 o o o o o ~  02 
3.CGOOGOE 0 2  
VALUE 
2 . 9 3 9 G 0 1 E  02 
2 . 8 3 6 9 4 G E  02  
2 . 7 4 5 7 2 9 E   0 2  
2 . € E 6 0 3 5 E  02  
2.5 .3911 9E 02 
2 . 5 7 9 4 4 C E   0 2  
2 . 3 2 o 8 2 5 E   0 2  
2 . i 4 0 5 2 0 E   0 2  
2 . 3 9 9 6 2 8 E   0 2  
2 . 3 5 3 4 1 8 E  02 
2 . 3 3 1  2 7 5 E  0 2  
2 . 3 r J 2 6 8 8 E  02 
2 . 2 7 7 2 1  6 E  0 2  
2 . 2 5 4 C 6 9 E  02 
2 . 2 3 4 1 8 5 E  0 2  
2 . 2 1 6 3 2 8 E   0 2  
2 . 1 C 9 7 8 0 E   0 2  
2 . 1 8 5 2 2 6 E   3 2  
2 . 1 7 2 1 8 7 E  02 
2 . 1 6 C 4 2 6 E   0 2  
2 . 1 5 C 0 0 9 E  02 
2 . 1 J G t 5 O l E   0 2  
2 . 1 2 2 1 5 7 E   0 2  
2 . 1 2 4 5 7 6 E   C 2  
2 . 1 1 7 7 7 1 E   0 2  
2 . 1 1 1 6 5 8 E   0 2  
2 . 1 G G 1 6 7 E  02 
2 . 1 G 1 2 3 9 E  C2 
2 . C c J 6 a l O E   0 2  
2 . 0 5 2 8 2 9 E   0 2  
2 . 0 6 9 2 5 4 E  02 
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T E M P E R A T U R E  V E C T O R  
NON-LINEAR T R A N S I E N T  PROBLEM 
POINT-ID = 5 
T I M E  







9.0050COE 01 S 







2.4000COE C2 S 
2.700000E  02 S 
3.003000E 02 S 
3.30Cl000E 02 S 
3.600003E  2 S 
3.9000COE  2 S 
4.2000COE  2 S 
4.500000E  02 S 
4.EOOCOOE 02 S 
5.1C30COE  2 S 
3 . 4 0 9 0 C O E  02 S 
5.7000COE 02 S 
6 .  OOOOOOE C2 
6.300000E 02 
S 







7.500000E 02 S 
6.1 OOOOOE 32 
7.6COOOGE 02 S 
S 
8.40000CE 92 S 
8.7000COE 02 S 
9.OGOOOOE 02 S 
9.300000E  02 S 
3.000000E  02 
VALUE 
2.959983E  02 
2.930445E  02 
2.919236E 02 
2 . 9 e 4 9 5 1 ~  0 2  
2.659224E 02 
2.847678E 02 
2.837288E  02 
2.627944E 02 
2.619551E 02 
2.81221SE  02 
2.9G5253E  02 
2.799189E 02 
2.793750E  02 
2.768875E  02 
2 . i84500E  02  
2.780579E  02 
2.777063E  02 
2.773909E  02 
2.771079E  02 
2.76E542E  02 
2.766267E 02 





2.755666E  02 
2 . 7 5 7 ~ 4 ~  02 
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T E M P E R A T U R E   V E C T O R  
NON-LINEAR  TKPNSIENT  PROBLEM 
P O I N T - I D  = 
0 .0 
3 . 0 0 0 0 0 G E  01 
6 .  OOOOOOE 01 
9 . 0 0 0 0 C O E   0 1  
1 . 2 0 0 0 0 0 E  02 
1 . 5 0 0 0 0 0 E  0 2  
1 .EOOOOOE 02 
2 . 4 0 0 0 0 0 E   0 2  
2.10DOOOE 02 
2 . 7 0 0 0 0 0 E  02 
3.CGOOOOE 02 
3 . 3 0 0 0 Z O E  02 
3 . 9 0 0 0 0 0 E   0 2  
3 . 6 0 0 0 0 0 E  02 
4 . 2 0 0 0 0 0 E  02 
4 . 5 0 0 0 0 C E  '32 
4 . 6 0 0 0 G O E   0 2  
5 . 1  OOOOOE 02 
5 . 4 0 3 0 0 0 E   0 2  
5 . 7 0 0 0 C O E  02 
6 . 0 0 3 0 C O E  02 
6 . 3 0 0 0 0 0 E   0 2  
6 . 6 0 0 0 O O E   0 2  
E.90DOOOE  02 
7 . 2 0 0 0 0 0 E  02 
7 . 5 0 0 0 0 0 E  02 
8 . 1 0 5 0 0 C E  02 
7 . 6 0 9 0 C O E  02 
8 . 4 0 9 0 0 0 E   0 2  
8 . 7 0 3 0 0 0 E  02 
9 . 0 0 0 0 0 O E  02 




































T E M P E R A T U R E   V E C T O R  
VALUE 
3 . 0 ' 2 0 0 0 0 E  02 
2 . 9 7 3 8 1 3 E  02 
2 . 6 9 3 0 9 4 E  02 
2 .  S 2 7 5 0 2 E .  02 
2 . 8 4 3 2 1  9E 02 
2 . 6 0 7 9 5 2 E  02 
2 . 7 7 5 1 4 9 E  02 
2 . 7 4 5 5 7 1  E 02 
2 . 7 1 5 9 5 8 E  02 
2 . 6 9 5 0 4 4 E  02 
2 . 6 7 3 5 7 4 E   0 2  
2 . E 5 4 3 1 4 E  02 
2 . 5 3 7 0 4 1 E  02 
2 . 6 2 1 5 5 3 E  02  
2 . 6 0 7 6 6 8 E  02 
2 . 5 9 5 2 2 5 E   0 2  
2 . 5 i 3 0 7 0 E   0 2  
2 . 5 7 4 0 7 0 E  02 
2 . 5 6 5 1  0 5 E  0 2  
2 . 5 5 7 0 6 8 E   0 2  
2 . 5 4 9 9 6 2 E  02 
2 . 5 4 3 3 9 9 E   0 2  
2 . 5 3 7 6 0 1 E  02 
2 . 5 3 2 4 0 0 E  02 ~ ~~ ~~ ~~ 
2 . 5 2 7 7 3 4 E  02 
2 . 5 2 3 5 4 7 E  02 
2 . 5 1 9 7 8 9 E  02 
2 . 5 1 6 4 1 6 E  02 
2 . 5 1 3 3 8 7 E  02 
2 . 5 1 0 6 6 9 E  02 
2 . 5 0 8 2 2 9 E  02 
2 . 5 0 6 0 3 8 E  02 
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NON-LINEAR TRANSIENT PROELEM 
POINT-ID = 7 
0.0 
3.000000E  01 
6 .  COOOOOE 01 
9.000000E  01 
1 .200000E 02 
1.5000COE  02 
1 .600000E 02 
2.100000E  02 
2.400GOOE 02 
2.700000E  02 
3.005000E  02 
3.300000E  02 
3.6000Q.OE 02 
3.9030QOE  02 
4.20000CE  02 
4.5G'JOOOE 02 
4.605000E  02 
5.109000E @2 
5.400000E 02 
5.700000E  02 
6.OC)OOOOE 02 
6.300000E 02 
6 ..600000E 02 
7.2030COE  02 
7.5000COE  02 
8.100000E  02 
7.600000E  02 
8.40000CE 02 
8.700000E 02 
9.000000E  02 
9.3000COE  02 
TIME 




























3 .  DOOOOOE 02 
VALUE 
2.442332E  02 
2.847383E  02 
2.767437E  02 
2.658711E  02 
2.636926k  02 
2.586531E  02 
2.540391E  02 
2.495609E  02 
2.463459E 02  
2.431346E  02 
2.402769E  02 
2.377297E  02 
2.354565E  02 
2.334259E 02 
2.316100E  02 
2.299851E 02 
2.265302E  02 
2.272267E G2 
2.260585E  02 
2.2501 1 OE 02 
2.240714E  02 
2.232284E  02 
2.224719E  02 
2 .2179298  02  
2 . 2  1 1'833E 02 
2.206358E  02 
2.201442E  02 
2.197028E  02 
2.193062E  02 
2.189499E 02 
2.166299E  02 
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T E M P E R A T U R E   V E C T O R  




9. OOOOOOE 01 
6. OOODOOE 01 
1.2030COE  02 
1 .501)OGOE 02 
1.GOC)OOOE 02 
2 . 1  OOOCOE 02 
2.700000E  02 
2.400000E 02 
3.00000GE 02 






5.100000E  02 
5.400000E  02 
5.700000E 02 
6.000000E 02 
6.300000E  02 









9.30000CE  02 



































3.0G0000E  02 
VALUE 
2.939G07E 02 
2.546731 E 02 
2.836948E  02 
2.668037E C2 
2.559419E 02 
2.539531E  02 
2.440520E 02 
2.394627E 02 
2.36341 7E 02 
2.331277E 02 
2.302688E 02 
2.27721 6E 02 
2.254491)E  02 
2.234187E  02 
2.216031E  02 
2 . ~ 6 e 3 0 ~  02 
2 .  
2 .  
2 .  
2 .  
2 .  
2 .  
2 .  
2 .  
2 .  
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T E M P E R A T U R E   V E C T O R  
99782E  02 
85229E  02 . - -. . . - " 
1 
172188E  02 
1 





2.11!658E  02 
117771E  02 
2.1061 69E 02 
2.CEG8lOE  02 
2.1C1239E  02 
2 ..092930E 02 





NON-LIkEAR  T8CNSIEKr PROOLEM 
POINT-ID = 
0 .0  
3.00000CE 01 
6.030000E  01 
9.000000E  01 
1.2009COE 02 
1 .50000CE 02 
1.EOOOCOE 02  
2.100000E  02 
2.7000COE  02 
2.4000COE  02 
3.000000E  02 
3.3000CCE  02 
3.60300OE  02 
4.200000E 02 




5.7003CCE  02 
6.COOOOOE 02 
6.303000E  02 
6.603009E 02 
6.900000E 02 
7.20300GE  02 
7.5030COE  02 
7.6COOOCE 02 
8.10009CE  02 
8 . 4 0 0 0 C O E  02 
8.703000E  02 
9.00C)OOOE 02 
9.300000E  02 
T I M E  
3.900033E  02 
9 

































T E M P E R A T U R E  V E C T O R  
3.000000E 0 2  
V A L U E  
2.9E4951E  02 
2.559983E  02 
2 .  CJ7BS45E 02 
2.519236E 02 
2.901 902E 02 
2.872031E 02 
2.822216E  02 
2.847678€ 02 
2.859224E  02 
2.8372885  02 
2.827544E 02 
2.819551E  02 
2.812014E 02 
2.8C85254E 02 
2.7'291 G9E 02 
2.7937SCE  02 
2.7@0875E  02 
2.7645COE 02 
2.760579E 02 
2.777063E  02 
2.773909E 02 
2.771 079E 02 
2.7G8542E  02 
2.764224E  02 
2.766267E  02 
2.760745E 02 
2.762390E  02 
2.753270E  02 
2.757944E 02 
2.756755E  02 
2.755686E 02 
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FION-LINEAR  TRANSIENT PROGLEM 
P O I N T - I D  10 
0.0 
3 . 0 0 3 0 0 0 E  01 
9 . 0 0 0 0 0 0 E  01 
6 . 0 0 0 0 0 0 E  01 
1 , 2 0 3 0 0 0 E  02 
1 . 6 0 0 0 0 0 E  02 
1.5OOOOOC  2 
2.1C)OOOOE 0 2  
2 . 7 0 0 0 C O E  02 
2 .40~30OOE 02 
3 . 3 0 3 0 c 3 E   0 2  
3 . 6 0 3 0 0 0 5  02 
3 . 9 3 0 0 0 0 E  02 
4 . 2 0 0 0 0 0 E   0 2  
4.5030CIGE 02 
3.60GOCOE 02 
5 . 1  @3@DCE 02  
5 . S 0 7 0 0 0 E  02 
5.7COUCOE 02 
6.001100GE  C2 
6 . 6 0 0 0 0 0 E  02 
6.9COOGCIE 02 
7 . 2 0 0 0 0 0 E  02 
7 . 5 0 0 0 0 0 E   0 2  
7 . 6 0 3 0 0 0 E  02 
8 . 1 0 3 0 C C E  02 
0 . 7 0 3 0 0 0 E  02 
R.400000E 02 
9.000000E 02 
9 . 3 0 0 0 0 0 E   0 2  
T I M E  



































2 . 9 2 4 5 4 9 E  02  
3 . 0 0 0 0 0 0 E  02 
2.9:59DOE 02  
2 . 9 1  9 2 3 6 C  02 
2 . 9 3 2 4 4 5 E  02 
2 . E 2 b 2 1 E E   0 2  
2 . 9 C l R G 2 i  02 
2. 8 7 2 9 3 1  E 0 2  
2.a59224E 02 
2 . 8 4 7 6 7 8 E  02 
2 . 8 5 7 2 8 5 E   0 2  
2 . 6 1 9 5 4 8 E   0 2  
2 . 8 0 5 2 5 4 E  02 
2 . 8 1 2 0 1 4 E  02 
2 . 7 9 9 1  89E 32 
2 . 7 9 3 7 5 0 E   0 2  
2 . a 2 7 ~ 2 ~  02 
2 . 7 e t i 3 7 2 ~  02 
2 . 7 S 3 5 3 0 E  02 
2 . 7 8 0 5 7 9 E  02 
2 . 7 7 7 0 6 3 E   0 2  
2 . 7 7 3 9 0 9 E  02 
2 . 7 7 1 C 7 9 E  02 
2 . 7 6 8 5 4 2 E  02 
2 . 7 E i j 2 6 7 E   0 2  
2 . 7 6 4 2 2 4 E  02 
2 . 7 E 2 2 9 O E  02 
2 . 7 6 0 7 4 5 E  C2 
2 . 7 5 9 2 7 0 E  02 
2.757FA;E  02 
2 . 7 5 6 7 5 5 E  02 
2 . 7 5 5 6 3 6 E   0 2  
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N O N - L I N E A R  TRANSIENT PROGLEM 
POINT-ID I. 
0 .0  
3.009000E 01 
6 .00 i )OOOE 01 
3.000000E 01 
1.205000E 32 
1 .503000E 02 
2 .  1 OOOCOE 02 




3.300000E  02 
3.600000E  02 
3.900003E  02 
4.230000E  02 
4.5SOOCOE 02 




6 . O C O O O O E  02 












9.300000E  02 


































3.OCOOOOE 0 2  
2.5CD593E  02 




2.99'30E8E  02 
2.493988E 02 
2.O?F)968E 02 
2.90Y998E  02 
2.999585E  02 
2.999980E 32 
2.909985E 02 
2.999580E  02 




2.539980E  02 
2.999583E  02 
2.593580E  02 
2.999983E  02 
2.9S9980E 02  
2.995993E 02  
2.939980E 02  
2.9313383E 02  
2 ~ 4 ~ ~ 9 8 0 E  02 
2.999583E  02 
2.Pj99900E c2 
2.999Fa3E 02 
2 .99998Oi   02  
VALUE 
2 . 9 9 9 9 a 8 ~  02 
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T E M P E R A T U R E  V E C T O R  
X Y - O U T P U T  S U M M A R Y  
SLIDCASE 1 
RESPOhSE 
DISPLACEMENT  CUkVE I (  3) 
CURVE T I T L E  = 
X - A X I S  T I T L E  =T!iJE I N  SCCOKOS 
Y - A X I S  T I T L E  = 0EGF:EES C E L S I U S   G P ( 1 0 0 . 1 . 4 )  
THE  FOLLOWING  INFORklATION IS FOR THE  ABOVE  DEFINED  CURVE  ONLY 
WITHIN  E  FRAME X - L I M I T S  ( x = 0.0 TO  X = 0 . 9 3 0 0 0 0 0 E  03 ) 
THE  Sh?ALLEST  Y-VALUE = 0 . 2 7 5 5 6 9 6 E  03 AT  X 0.9300000E 03 
THE  LARGEST  Y-VALUE = 0 . 3 0 0 0 0 0 0 E  03 AT X 0.0 
W I T H I N   T h E  X - L I M I T S  OF ALL  DATA ( X = 0.0 TO X = 0 . 9 3 0 0 0 0 0 E  03 ) 
THE  SMALLEST  Y-VALUE = 0 . 2 7 5 5 6 8 6 E  03 AT  X = 0.9300000E 03  
THE  LARGEST  Y-VALUE 0.3000000E 03 AT  X 3 0.0 
E N D  O F  S U M Y A R Y  
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X Y - O U T P U T   S U M M A R Y  
SUBCASE 1 
RESPONSE 
DISPLACEMENT  CUFV  4( 3 )  
CYRVE T I T L E  = 
X - A X I S  T I T L E   = T I M E   I N  SECONDS 
Y - A X I S  T I T L E  = D E G F E E S   C E L S I U S   G P ( 1 0 0 . 1 . 4 )  
THE  FOLLOWING  INFORMATION IS FOR THE  ABOVE  DEFINED  CURVE  ONLY. 
W I T H I N   T H E   F R A M E  X - L I M I T S  ( x = 0 .0  TO X = 0 . 9 3 0 0 0 0 0 E  03 ) 
THE  SMALLEST  Y-VALUE = 0 . 2 0 8 9 2 5 4 E  03 A 1  X O . 9 3 0 0 0 0 0 E  03 
. .. THE  LARGEST  Y-VALUE = 0 . 3 0 0 0 0 0 0 E  03 AT X = 0 .0  
W I T H I N  .THE X - L I M I T S  OF ALL   DATA ( X = 0 .0  TO X = 0 . 9 3 0 0 0 0 0 E  03 ) 
THE  ShlCLLEST  Y-VALUE = 0 . 2 0 8 9 2 5 4 E  03 AT X 0 . 9 3 0 0 0 0 0 E  03 
THE  LARGEST  Y-VALUE = 0.300000DE 03 AT X 0.0 
E N D   O F   S U M M A R Y  
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DISPLACEMENT  UFVE l o o (  3 )  
CURVE T I T L E  = . 
X - A X I S  T I T L E   = T I W E   I N  SECONDS 
Y - A X I S  T I T L E  DEGEEES C E L S I U S   G P ( 1 0 0 . 1 . 4 )  
THE  FOLLOWING  INFOEMATION IS FOR THE  AEOVE  DEFINED CURVE ONLY. 
W I T H I N   T H E   F i l A M E  X - L I M I T S  ( x = 0 . 0  TO X = 0 . 9 3 0 0 0 D O E  03 ) 
THE  SEALLEST  Y -VALUE  0 .2999980E 03 AT  X = 0 . 3 6 0 0 0 0 0 E  03 
THE  LARGEST  Y-VALUE E 0 . 3 0 0 0 0 0 0 E  03 AT  X I 0.0 
W I T H I N  THE X - L I M I  - L a  OF L L L  DATA ( X = 0 . 0  TO X 0 . 9 3 0 0 0 0 0 E  03 ) 
THE  SMALLEST  Y-VALUE = 0 . 2 9 9 G 3 8 0 E  03 AT  X = 0 . 3 6 0 0 0 0 0 E  03 
THE  LARGEST  Y-VALUE = 0 . 3 0 0 0 0 0 0 E  03 AT X = 0.0 











V E L O C I T Y   C l l F V E  loo( 3) 
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X Y - O U T P U T   S U M P A R Y  
CUHVE T I T L E  = 
X - A X I S   T I T L E  = T I M E  I N  SECONDS 
Y - A X I S   T I T L E  = DEGCIEES CE!.SIUS  PER  SECOND G P ( 1 0 0 . 1 . 4 )  
THE  FOLLOWING  INFORMATION I S  FOR THE  ABOVE  DEFINE0  CURVE  ONLY. 
W I T H I N   T H E   F R A M E   X - L I M I T S  ( x = 0 .0  TO X = 0 . 9 5 0 0 0 0 0 E  03 ) 
T H E   S h l A L L E S l   Y - V A L U E  = - 0 . 2 4 4 1 4 0 5 E - 0 4   A T  X = 0.0 
THE  LARGEST  Y-VALUE = 0 . 1 6 2 7 6 0 4 E - 0 4   A T  X 0 . 3 6 0 0 0 0 0 E  03 
. .  
W I T H I N   T H E   X - L I M I T : ;   O F   A L L   D A T A  ( X = 0.0 TO X = 0 . 9 3 0 0 0 0 0 E  03 ) 
T H E   S M A L L E S T   Y - V A L U E   - 0 . 2 4 4 1 4 0 5 E - 0 4   A T  X = 0 .0  
THE  LARGEST  Y-VALUE = 0 . 1 6 2 7 6 0 4 E - 0 4   A T  X = 0 . 3 6 0 0 0 G O E  03 
E N D  O F  S U M M A R Y  
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X Y - O U T P U T   S U M M A R Y  
SUBCASE 1 
RZSPONSE 
VELOCITY CUF VE 1 (  3 )  
X Y - F A I R S   W I T H I N  FRCILE L I V I T S   W I L L  BE PLOTTED 
P E N S I Z E  = 1 
T H I S  IS CURVE 1 CF WHOLE FRAME  1 
CURVE T I T L E  = 
X - A X I S   T I T L E  = T I M E   I N  SECONDS 
Y - A X I S   T I T L E  = DEGREES C E L S I U S  PER  SECONO G P ( 1 0 0 . 1 . 4 )  
. .. ' j  . , 
THE  FOLLOWIKG  INFOPMATION IS FOR THE  ABOVE  DEFINE0  CURVE  ONLY 
~ .. 
W1TH.I.N. THE  FRAME X - L I M I T S  ( x = 0 .0  
'" . 
TO X = 0 . 9 3 0 0 0 0 0 E  03 ) 
THE  SMALLEST  Y-VALUE = - 0 . 8 3 2 2 7 5 2 E - 0 1  AT X 0 . 3 0 0 0 0 0 0 E  02 
THE  LARGEST  Y-VALUE 5 - G . 3 1 9 8 2 4 2 E - 0 2  AT X = 0 . 9 3 0 0 0 0 0 E  03 
W I T H I N   T H E   X - L I M I T S  OF  ALL D A T A  ( X = 0.0 T O  X = 0 . 9 3 0 0 0 0 0 E  03 ) 
THE  SMALLEST  Y-VALUE = - 0 . 8 3 2 2 7 5 2 E - 0 1  AT X . =  0.3000000E 02 
THE  LARGEST  Y-VALUE = - 0 . 3 1 9 8 2 4 2 E - 0 2   A T   X = 0 . 9 3 0 0 0 0 0 E  03 





PION-LINEAR  TRANSIENT  PROELEM 
SUBCASE 1 
RESPONSE 
VELOCITY  ClJP 4 (  3 
X Y - P A I R S   W I T H I N   F R L M E   L I h l I T S  WILL 
P E N S I Z E  = 1 
) 
BE  PLOTTED 
T H I S   I S  CURVE 1 OF  WHOLE  FRAhlE 
CURVE T I T L E  = 
X - A X I S   T I T L E   = T I M E  I N  SECONDS 
X Y - O U T P U T   S U M h l A R Y  
L 
JANUAFiY 1 .  1 9 7 6   N A S T R A N   1 2 / 3 1 / 7 4   P A G E   5
Y - A X I S   T I T L E  = DEGREES  CELSIUS  PER SECOND G P ( 1 0 0 . 1 . 4 )  
THE  FOLLOWING  INFORMATION IS FOH THE  AEOVE  DEFINED  CURVE  ONLY 
W I T H I N   T H E  FRAYVIE X - L I M I T S  ( x = 0.0 TO X = 0 . 9 5 0 0 0 0 0 E  03 ) 
THE  SMALLEST  Y-VALUE - 0 . 3 4 2 1 9 5 6 E  00 A 1  X = 0 . 3 0 0 0 0 0 0 E  02 
THE  LARGEST  Y-VALUE = - 0 . 1 0 7 1 1 1 6 E ~ 0 1  AT X = 0 . 9 3 0 0 0 0 0 E  03 
W I T H I N   T H E  X - L I M I T S  OF A L L   D A T A  ( X = 0 .0  TO X = ' 3 . 9 3 0 0 0 0 0 E  03 ) 
THE  SMALLEST  Y-VALUE = - 0 . 3 4 2 1 9 5 6 E  GO AT X 0 . 3 0 0 0 0 0 0 E  02 
THE  LARGEST  Y-VALUE = - 0 . 1 0 7 1 1 1 6 E - 0 1   A 7  X = 0 . 9 3 0 0 0 0 0 E  03 
E N D   O F   S U M M A R Y  
NON-LIt;EAR  TRANSIEIiT PROBLEM 
X-AXIS TITLE = TIM2 I N  SECONDS 
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F R A M E 
11.1 * * * *  " * *  * f . *  ..** 
. t * * * * i L * *  
* * * * * * * * * *  
* + * * . * * * , *  
r * * *  * e * *  * * * *  *.** a t * *  
+""""""""""""""- ""_"""""""""""""""""""""""""."""""""""" """""+ 
I 
I DEGREES  CELSIUS GP(100.1.4) 
I 
I 
- I  
I 2.089254E 02 2.544627E 02 
I 
3. OOOOOOE 02 - I  
+""""""""""""""- """"""""""""""""""""""""""""""""""""""""""".+ 
0.0 I 
3.0000E 01 I 
9.0000E O i  I 
6.COOOE 01 I 
i.5000E 02 I 
1.2003E 02 I 
2.1000E G2 I 
1.8000E 02 1 
2.4000E 02 I 
2.7000E 02 I 
3.0003E 02 I 
3.3000E 02 I 
3.6OCOE 02 I 
3.9G03E 02 I 
4.2003E 02 I 
4.5000E C2 I 
4.80G3E 02 I 
5.10COE 02 I 
5.4000E 02 I 
5.7000E 02 I 
6.0000i 02 I 0 
6.30COE 02 1 0 
6.90G3E 02 I 
6.60COi 02 I 0 
7.20COE 02 I 0 
0 
7.5000E 02 I 0 
8.1OC3E 02 I 0 






8.4000E 02 I Q 
8.7000E G2 IO 
9.00COE 02 0 



















































* """"""""_""""""""" " 
A 
0 * A  
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F R A M E 
* * * *  * * * "  * * * *  * * * *  * f * *  
* . * * * * * . . * *  
* * + * * * * * * *  
* * * * * * * * * *  
* * * *  * * * *  i l t t  * * I *  * . t *  
X - A X I S  TITLE = TIME I N  SECONDS 







I DEGREES C E L S I U S  PER SECOND GP(100.1.4) 








































3 .000OE 0.1 I 






9.0000E 01 I 
1.2000E 02 I 
1 .5000E 02 I 
2.1000E 02 I 
1-:8000E 02 'I 
2.40C3E 02 I 
2.70COE 02 I 
3.0000E  02 I 
3.3000E 02 I 
3.6000E 02 I 
3.9003E 02 I 
4.2000E 02 I 
4.50GOE 02 I 
4.8000E 02 I 
5.lOOOE 02 I 
5.4000E 02 I 
5.7000E 02 I 
6.0000E 02 I 
6.3000E 02 I 
6.6000E 02 I 
6.900GE 02 I 
7.2000E-02 I 
7.5000~ 02 r 
7 . ~ ~ 0 0 0 ~  0 2  I
8.1000E 02 I 
.6.400DE 02 I 
8.7000E 02 I 
9.0000E 02 I 






















" " _  
* 
_ .  " _ " " _ _ " " _ " " " " " " " " " " " "  .- ____".___""""""" """""""_ ". 
w 
NON-LINEAR  TRANSIENT PROGLEM 
F R A M E 
. * . * . * * *  ' 
.". *.*. **.I * e * *  t .  
1 * . * * * 1 .  ' 
t t * * r e * *  * 
* , 4 *  *.*. *+-*t * * * *  .t** 
X - A X I S  T I T L E  = T I P E  I N  SECONDS 
r""""""""."""""" """"""""""""""""""""""""""""""""".""""""""""+ 
I I 




I -8 .322752 ' -02   -4 .3212a9~-02  -3.198242E-03 I 
+""""""""""""""- """"""""""""""""""""""""""."""""""""""""""""+ 
0 . 0  I 
3.0000E 01 
6.OOOOE 01 I 
9.00G'JE 01 I 
1 .2003E 02 I 
1.5000E 02 I 
2.1000E 02 I 
1.POOC)E 0 2  I 
2.4000E 02 1 
2.70CCCE 02 I 
3.G3CDE 02 1 
3 .  30C'DE 02 I' 
3.6000E 02 I 
3.90COE 02 I 
4.200CE 02 I 
4.5000E 02 I 
4.@000E 02 I 
5.1G00E 02 I 
5.40C3E 02 I 
5 . 7 0 0 3 i  C2 I 
6.0000E 02 1 
G.3000E C2 I 
6.60GOE 02 I 
6.9003E 02 I 
7.2000E 02  I 
7.5000E 02 ! 
8.100cJE 02 I 
7.8OGOE C2 I 
8.400'3E C2 I 
8.700OE 0 2  I 
9.OOGOE 02 I 
9.3000E 02 I 

















































* I  
* I  
;; 
* I  
* I  
'I 
* - - 4. -+ * 
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W 
F R A M E 
***.  I * * *  r t * *  * * l *  * * * *  
* . I * * * * * *  
* * * * * * l i t  * 
I / * * * * . * *  * 
* * * *  * * T *  * * * *  * * * *  *..* 
X-AXIS TI T L E  = TIME IN SECONDS 
+""""""""""""""- ~~" " " " " " " " "~" " " - " " " " " " " " " " " " " " " " " " " " " "~~" " " " "~~"+  
I I 
I DEGREES  CELSIUS PER SECOND GP(100.1.4) I 
I I 





6.00COi 01 I 
9.0000E 01 I 
1.2000E 02 I 
1.5COOE 02 I 
2.1000E 02 I 
1.80GOE 02 I 
2.4000E 02 I 
2.7003E 02 I 
3.0000E  02 I 
3.3000E  02 I 
3.6000E '22 1 
3.900JE 02 I 
4.2000E  02 I 
4.5000E 02 I 
4.8030E 02 I 
5.10C3E  02 I 
5.40GOE 02 I 
5.7000E 02 I 
6.0G03E 02 I 
6.3009E 02 I 
6.6000E 02 I 
6.9000E  02 I 
7.2000E' 02 I 
7.5000E  02 I 
8.1003E 02 I 
7.83C3E 02 I 
E.4000E 02 I 
8.7000E 02 I 
9.00GOE 02 I 

























































' I  
* I  
* I  
* I  
* I  
* I  












- - END  OF do6 - - . 
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NASTRAN LOADED  AT  LOCPTION 1 2 C i 2 0  
T I M E  TO GO = 59 CF'J S E C . ,  295 1/0 SEC. * 0 CPU-SEC. 
4 O CPU-SEC. 
0 ELLPSED-SEC.  
C ELAPSED-SEC.  
SEM1  BEGN 
SEMT * 1 CPU-SEC. 7 ELAFSED-SEC.  
* i CPU-SEC. E ELLPSED-SEC.  NbST GN F I * .I CPU-SEC. 8 ELAPSED-SEC.  XCSA 
w 1 CPU-SEC. 9 E L A F S E O - S E C .   I F P l  
* 1 CPU-SEC.   13   ELAFSEO- .  XSOR 
* 2 CPU-SEC.  1 3   E L A F S E D - S E C .  CO I F P  
* 3 CPU-SEC. 31 ELAPSED-SEC.  
* 3 CPU-SEC.  3 1   i L L P S E 3 - S E C .  XGP 1 
END I F P  
4 CPU-SEC. 37 ELAPSED-SEC. 
1 4 CPU-SEC. 37 ELAPSED-SEC. "" LINKNSO2 - - - SEMI  END 
= 23 1/0 SEC.  
L A S T   L I N K  D I D  NOT U S E   4 0 0 1 6   E Y T E S   O F  OPEN CORE 
4 CPU-SEC. 59 ELAFSE2-SEC.  "" L I N K  END - - -  
. 4 CPU-SEC. 
s CPU-SEC. 
39 ELLPSEC-SEC.  X FA 
49 E L i F S E D - S E C .  
* 9 CPU-SEC. '0 ELCFSED-SEC.  3 GP i BEGN 
XSFA 
* 5 CPU-SEC. ELAPSED-SEC.  3 GP 1 END 
1 5 CPU-SEC.  ' 5  ELAPSED-SEC.  8 GP2 BEGN 
* . 5 CPU-SEC.  r -6 ELAPSED-SEC. 8 GP2 END 
+ , 5 CPU-SEC.  46 ELAPSED-SEC. 10 PLTSET BEGN 
5 CPU-SEC. 
* S CPU-SEC. 
57 ELCPSED-SES.  10 FLTSET EhD 
47 ELLPSED-SEC.  12 PRTMSG BEGN 
.5 CPU-SEC. 68 ELSFSED-SEC.  12 PRTMSG EE:D 
5 CPU-SEC. 
* 5 CPU-SEC. 
08 ELLFSED-SSC.  13 SETVPL EEGN 
$6 E L L ? J E J - S E C .  1 3  SETVAL EFiD 
r 5 CPU-SEC. $9 E L L P S E D - S E C .   2 1   G P 3  EEGN 
* 5 CPU-SEC. 55 ELAPSEG-SEC. 21 GP3 E I,. D 
23 T A I   E i i D  
5 CPU-SEC.  55 ELAPSEG-SEC. 23 TA1 EEGN 
5 CPU-SEC. 63 ELAPSED-SEC. 
* 5 CPU-SEC. 64 ELAFSED-SEC. "" LINKNSO3 - - -  
= 54 1/0 SEC. 
* 5 CPU-SEC. 
* 5 CFU-SEC. 67 ELAPSED-SEC.  "" L I N K  EHD - - -  67 ELAPSED-SEC. i7 SMAl  BEGN 
f 5 CPU-SEC. ?G E L i F S E D - S E C .  27  SMAl  END 
* 5 CPU-SEC. 70 ELAFSED-SEC.  30 SMA2 BEGN 
* 6 CFU-SEC.  -?, E i i F S E 3 - S E C .  30 %A2  END 
* 6 CPU-SEC. ''G ELLPJEO-SEC.  "" LINKNSO5 - - -  
= 62 1/0 SE:. 
1 6 CPU-SEZ.  7 7  EL5PSED-SEC.  " - - L I N K   E K D  - - 
* 6 CPU-SEC.  ?7 ELAFSED-SEC.  
* 6 CPU-SEC. 110 E L 4 2 5 E D - 5 E C .  SDCO MP 
35 RMS BEGN 
* 6 CPU-SEC.  :la E L L ~ S E D - S E C .  SDCO  MP 
* 6 CPU-SEC.  ill E!-;PSED-SEC. FES 
* 6 CPU-SEC. 
* 6 CPU-SEC. 
83 ELP.?SED-SEC. FEIS 
* 6 C F U - S E C .  85 E;LP,SEO-SEC. 
* 6 CPU-SEC. 06 E L J ~ S E D - S E C .  
M?YA D 
TRPN  POSE 
* G CFU-SEC.  87 ELAPSEC-SEC. TRAP: POSE 
* 6 CPU-SEC. 87 ELAPSED-SEC. hl P Y A D 
L A S T   L I N K   D I D  NOT USE 8 2 i E 8  BYTES O F  OPEh CCRE 
L A S T   L I N K   D I D  NGT USE Ga26Z BYTES  OF OFEN CORE 
m E L L P S E D - S E C .  MPYA D 
METHOD 2 NT.NBR  PASSES = 1 . E S T .  T I M E  = 0 . 0  
MiETHOD 2 NT.NSR  PASSES = 
G CPU-SEC.  88 ELAPSED-SEC.   UPYA D * 6 C P U - S E C .   5 1   E L A P S E D - S E C .  35 RMG * 7 CPIJ-SEC.  Q2  ELA?SED-SEC. "" L I N K N S O 4  - - -  
END 
= 78 I/O SEC. 
* 7 CPU-SEC.  C6 ELCPSED-SEC.  * 7 CPU-SEC.  $16 E L A P S E S - S E C .  40 GP4  EEGN 
L I N K   E N D  - - -  
* 7 C P U - S E C .  F9 ELAFSED-SEC.  40 GP4  END
* 7 CPU-SEC.  E L A P S E D - S E C .   4 6   G P S P  BEGN 
* 7 CPU-SEC.  1 0 1   E L A P S E D - S E C .  
* 7 CPU-SEC.  i 0 1   E L C P S E D - S E C .  "" 
46 GPSP  END 
= 86 1/0 SEC. 
L I N K N S 1 4  - - -  
* 7 CPU-SEC.  105 ELPPSEO-SEC.  "" L l N K  END - - -  
* 7 C P U - S E C .  'C.5 ELAFSED-SEC.  47 OFP  BEGN 
* 7 C F U - S E C .  i G 5  ELAPSED-SEC.  47 OFP  END 
* 7 C P U - 5 E C .  1 0 6  E L L ? S E D - S E C .  "" LINKNSO4 - - -  
= 93 1/0 SEC. 
L A S T   L I N K  D I D  NOT U S E   7 2 5 2 0   B Y T E S   O F   O P E N  CORE 
"" 
L A S T   L I N K   D l D  NOT U S E   1 1 7 0 4 4   B Y T E S   O F   O P E N  CORE 























7 C P U - s i c  . 
7 CPU-SEC.  
7 CPU-SEC.  
7 C P U - S E C .  
7 C P U - S E C .  
7 CPU-SEC.  
6 CPU-SCC.  
8 CPU-SEC.  
8 CPU-SEC.  
a C P U - S E C .  
8 CPU-SEC.  
9 CPU-SEC. 
9 CPU-!3kC; 
9 CPU-SEC.  
9 CPU-SEC. 
9 CPU-SEC.  
9 CPU-SEC,. 
S CPU-SEC.  
1 0   C P U - S E C .  
1 0   C P U - S E C .  
10 CPU-SEC.  
1 0   C P U - S E C .  
10 CPU-SEC.  
1 0   C P U - S E C .  * .  1 3  CPU-SEC.  
* 1 3  CPU-SEC.  
= 1 1 2  1/0 SEC: 
1 0 9   E L A P S E D - S E C .  
1 0 9   E L A P S E G - S E C .  
1 1 2   E L A P S E D - S E C .  
1 1 3   E L A P S E D - S E C .  
1 1 6   E L A P S E D - S E C .  
1 1 7   E L C F S E D - S E C .  
1 1 7   E L A P S E D - S E C .  
1;6 ELAPSED-SEC.  
1'6 ELAPSED-SEC.  
1 2 0   E L A P S E D - S E C .  
1 2 2   E L A P S E D - S E C .  
1 2 4   E L P F S E D - S E C .  
1 2 4   E L A P S E D - S E C .  
1 2 6   E L A P S E D - S E C .  
1 2 6   E L A P S E D - S E C .  
1 2 7   E L A P S E D - S E C .  
1 2 9   E L A P S E D - S E C .  
1 3 1   E L A P S E S - S E C .  
1 3 1   E L A P S E D - S E C .  
133 ELAPSED-SEC.  
1:13 ELAPSED-SEC.  
l : l C  ELAPSED-SEC.  
135 ELAPSED-SEC.  
1 3 7  E L A P S E D -  S E C .  
1:17 ELAFSED-SEC.  
IC37 ELAPSED-SEC.  
5 1  

























MCEl  BEGN 
L I N K  END - - -  
MCEl   EKD 
MCE2  BEGN 
D 
METHOD 2 NT.NBR  PASSES = 
D 
METHOD 2 T .NBR  PASSES = 
D -  
D 
D 
METHOD 2 T .NBR  PASSES = 
D 
D 
METHOD 2 IriT.NBR  PASSES = 
D 
D 
METHOD 2 T .NBR  PASSES = 
D 




METHOD 2 E1T.NBR PASSES = 
D 




METHOD 2 T .NBR  PASSES = 
D 
MCE2  END 
L I N K N S 3 6  - - -  
* 1 1   C P U - S E C .  
* 1 1   C P U - S E C .  
1 3 9   E L A P S E D - S E C .  "" L I N K  END - - -  
1 3 9   E L C P 5 E D - S E C .   7 5  3 P D  
* 1 1   C P U - s i c .  
BEGN 
1 4 3   E L A P S E D - S E C .  
* 1 1   C F U - S Z C .  
= 1 2 1  I/G SEC. 
1 4 5   E L A P S E D - S E C .  "" L I N K N S 1 0  - - -  
* 1 1   C P U - S E C .  
L A S T   L I N K  DID NOT USE  102152   BYTES  OF  OPEN  CORE 
75 DPD  END 
L A S T   L I N K   D I D  NOT U S E   1 1 6 4 1 6   B Y T E S   O F   O P E N  CORE 
1 4 7   E L A P S E D - S E C .  "" L I N K  END - - -  
1 . E S T .   T I M E  
1 . E S T .   T I M E  = 
1 . E S T .   T I M E  = 
1 . E S T .   T I M E  = 
1 . E S T .   T I M E  = 
1 . E S T .   T I M E  = 
1 . E S T .   T I M E  = 
1 , E S T .   T I M E  = 
1 . E S T .   T I M E  = 
1 , E S T .   T I M E  = 
0 .0  
0.0 
0.0 
0 .0  
0 .0  









* 1 1  CPU-SEC. 
1 1  CPU-SEC. 
* 1 1  CPU-SEC.  
* 1 1  CPU-SEC.  
* 1: CPU-SEC.  
* 1 1  CPU-SEC. 
* 1 1  CPU-SEC. 
* 1 1  CPU-SEC. 
* 1 1  CFU-SEC.  
= 1 2 9  1/0 SEC. 
* 1 1  CPU-SEC. '  
= 11 CPU-SEC.  
* 12 C?U-SEC. 
* 1 2   C P U - S E C .  
* 1 2  CPU-SEC. 
* 1 2   C P U - S E C .  
* 12 CPU-SEC. 
* 1 2   C P U - S E C .  
* 1 3   C P U - S E C .  
L A S T   L I N K  D I D  NGT 
4 1 3  CPU-SEC. 
* 1 3  CPU-SEC. 
* 13 CPU-SEC. 
= 142 1/0 SEC. 
1 3  CFU-SEC.  
* 13 CPU-SEC. 
* 13 CPU-SEC.  
* 1 3  CPU-SEC. 
1 4  CFU-SEC. 
* 1 4  CFU-SEC.  
= 183 :;O CEC. 
LAST LIF!K D I D  NDT 
* 1 4  CPU-SEC. 
* 1 4  C F L - S E C .  
* 1 4  CPU-SEC. 
1 5  CPU-SEC. 
* 1 5  CPS-SEC.  
1 5  CPU-SEC. 
* 1 5  CPU-SEC. 
* 1 5  CPU-SEC. 
* 1 5  CPU-SEC.  
* 15 CPU-SZC.  
* 1 5   C P U - S E C .  
* 1 5   C P U - S E C .  
= 1 C 6  1/0 SEC. 
L A S T   L I N K  OiD !,JOT 
* 15 CPU-SEC.  
* 15 CPU-SEC.  
* 15 CPU-SEC. 
* 1 5  CFU-SEC.  
L A S T   L I N K  D i l l  NOT 
= 2CO !/O SEC.  
* 1 6  CPU-SEC.  
* 1 6  CPU-SEC. 
* 1 6  CPU-LEC . 
* 1 6  CPU-SEC. 
= 2C6 I / D  S i c .  
L A S T   L I N K  DID NOT 
L A S T   L I N K   C I D  NOT 
1 S i   E l  APSED-SEC. 
: i 8  ELAPSED-SEC. 
ELAPSED-SEC.  
i d 9  ELAFSEO-SEC.  
1 5 0   E L L F S E D - S E C .  
I50  ELPPSED-SEC.  
;5D  ELAPSED-SEC. 
152   ELAPSED-SEC.  
.E3 ELCPSEO-SEC. 
8 1   M T R X I N  BEGN 
83 P A R A I   6 E G N  
8 1   M T R X I N   E A 0  
83 PARAM ESD 
XSFA 
88 GKAD  BEGN 
XSFA 
68 GKAO EP:D 
"" LINKNSO5 - - -  
U S E   i 1 7 6 6 4   E Y T E S   O F   O P E N  CORE 
: C 5  ELhPSEO-SEC.  "" 
155 ELAPSED-SEC.  92 TRLG BEGN 
L I N K  END - - -  
1 6 2   E L L P S E O - S E C .  MPYA 3 
:h3 ELLPSED-SEC.  MPYA 0 
i b5  E i A F i E O - S E C .  hlPYA 0 
METHOD 2 T .N6R PASSES = 1 . E S T .   I M E  
1 6 6  ELLPSED-SEC.  MPYA 0 
1 6 6  ELAPSED-SEC. MPYA D 
METHOD 2 NT.NBR  PASSES 1 . E S T .   T I M E  = 
METHOD 2 NT.  NBR  PASSES = 1 . E S T .   T I M E  = 
1 6 8   E L A F S E D - S E C .  
1 6 5   E L i F S E D - S E C .  MPYA D 
NPYA D 
METHOD 2 NT.NBR  PASSES = 1 . E S T .   I M E  = 
1 6 9   E L A P S E > - S E C .  MPYA D 
1 6 9   E L A F S E D - S E C .  
170 ELAPSED-SEC.  
92 TRLG  EXD 
"" L I N K N S l l  - - -  
USE  58172   BYTES  CF  OPEN CORE ~. 
1 ' 3  ELAPSED-SEC.  "" 
1.'3  ELAP'ED-SEC. 97 TRHT  BEGN 
L I N K   E N 0  - - -  
l'!5 ELAPSED-SEC. c i c o  hlP 
1?6   EL2PSED-SEC.  OECO MP 
209 ELAPSED-SEC. 97 TRHT END 
209 ELAPSED-SEC. "" L I N K N S 1 2  - - -  
USE 69252 BYTES O F  OPEN  CCRE 
2 1 5   E L A F S E D - S E C .  
215 ELAPSED-SEC.  99 VDR 
L I N K   E K D  - - -  
BEGN 
2 1 6   E L A P S E D - S E C .  99 VDR EN0 
217 E L A P S E D - S E C .   1 1 1  PARAM  BEGN 
217 E L A P S E D - S E C .   1 1 1  PARAM E l i 0  
XSFA 
213   ELLFSEO-SEC.   X FA 
2 ! 6  ELAFSED-5EC.  
2 1 9   E L C P S E D - S E C .  r,! P Y A o 
1 1 5  SDRl 6EGN 
"" 
2 1 8  E L A P S E C - S E C .  
2?0 E L L ~ P S E D - S E C .  MPYA D 
2 2 1  EL5;SED-SEC. 1 1 5   S D R l  END 
2 23 ELAPSED-SEC.  "" LINKNSOB - - -  
METHOD 2 NT .NBR PASSES = 1 . E S T .  T I M E  = 
U S E   1 1 5 l C d   6 Y T E S   O F  OPEN  CORE 
225 EL&?SED-;EC. 
2213 E L i > > E D - S E C .  " - - 
118   PLTTRAN  aEGN 
L I N K   E N 0  - - -  
2!? ELLFSED-SEC.  
228   ELAPSED-SEC.  
1 1 8   P L T T R A N  END 
L I N K N S 1 3  - - -  "" 
U S E   1 1 4 5 1 2   6 Y r E s  OF OPEN  CCFE 
2 3 1   E L L P S E D - S E C .  "" L I N K  EN0 - - -  
231   ELCPSED-SEC.  
238 ELCPSED-SEC. 
1 2 0  StR2 6EGH 
233 ELA?SCLl-SEC. 
1 2 0  SDR2  EhO 
"" L I N K N S l 4  - - -  






* 16  CPU-SEC.. 
* 16 CPU-SEC.  
* 16  CPU-SEC.  
* 16  CPU-;EC. 
* 17 CPU-SEC.  
* 17 CPU-SEC.  
2 0  CPU-SEC.  
* 2 0  C P U - S E C .  
246 ELAPSED-SEC.  
2 4 6  E L i F S E Z - S E C .  121 
357 ELC.FSED-SEC. 1 2 1  
255 E L L k 5 E C - S E C .  i 2 3  
2FmZ E L A i S E D - S E C .  1 2 3  
262 E L A P S E D - S E L .  1 3 0  
2;6 ELAPSED-SEC.  1 3 0  
2 7 6  ELAFSED-SEC.  "" 
_ _ "  L I N K  END - - -  
SCR3 BEGN 




XYTRAN  EEGN 
EF.D 
XY TRAP4 END 
L I N K N S 0 2  - - -  
= 2 2 5  1/0 SEC. 
L A S T   L I N K  D I D  NOT USE rj  EYTES OF OPEN  CORE 
* 20 CPU-SEC.  2 5 1 1  E L L ~ S E D - S E C .  "" L I N K  END - - -  
I 2c) CPU-SEC.  291 ELAPSED-SEC.  1 3 2  XYPLOT  BEGN 
* 2 0  CPU-SEC.  252 ELAPSED-SEC.  1 3 2  XYPLOT  EhD 
* 2 0  CPiJ-SEC. 252 E L L P S E D - S E C .  1 3 8  E X I T  BEGN 
= 227 1/0 SEC. 
____"__" "_ " " " " " . "~~" " " " " " "  """"""""""" 
AhlOUNT OF OPEN CORE  NOT USE0 = OK FJYTES 
L A S T   L I N K  SID NOT USE 9 7 2 3 2  BYTES OF  OPEN  CGRE 
"""""_""""."""""""""""""""".""". 

JANUARY 1 . 1976 NASTRAN 12/31/74 PAGE 
N A S T R A l r i   E X E C U T I V E   C O N T R O L   D E C K   E C H O  
s 
$ I * l . - f * . ~ ~ r l ) ~ - l ~ . ~ . r . . ~ l r l r C t l l l ~ t ~ l * . ~ * ~ * * ~ ~ ~ * ~ * * ~ ~ * ~ ~ * ~ ~ ~ ~ ~ * ~ * ~ ~ ~ t ~ ~ * * , ~ ~ 8 ~ ~ ~ ~  
$ START  OF  EXECUT[%J[,  CONTROL . - , * l f r l l + t * * - l l * l + t * . - t * - * ~ * = * , - , * ~ . , ~ ~ * * ~ , * * 4 * , . ,  
.r.**,.*..... * r r ~ . i * S * r * r ~ * * t * r , r * * * t * * * * . ~ * * r * r l * * ~ * * * I * * * ~ * * ~ * ~ ~ ~ *  
$ 
5 
I D  CLASS  PROBLEM  FOUR,  C.E.   JACKSON 
5 WIXIMUM  CFU  TIME  LLLO'WEG FOR THE JOB 
$ 
T I M E  10 
s 
$ THE  THERULL  ANALYZER  ?ORTIOH  OF  NASTRAN IS TO  BE  USED 
$ 
A??  HEAT 
S 




S 3ECVEST FOi? D I A G S O S T I C   k ' H I C H   P R I N T S  OUT  CONVERGENCE C R I T E R I A  




$ REOUEST FOR D I A G N O S T I C   F R I N T O U T   W H I C H   L I S T S   T H E   R I G I D  FORh?AT BEING  EXECUTED 
S ( I N   T H I S   C A S E ,  501. 9). T H E   I N C L U S I O N  O F  T H I S  CARD IS O F T I O R A L .  
s 
D I A G  14  
3 
S THE R I G I 3  FOR?.IAT is BEING  ALTERED TO PROVIDE  TRANSIENT  OUTPUT 
$ SORTED EY T l M E  STEP R A T P E R  T H d N   B Y   G R I D   P O I N T .  COktPARE  THE  OUTPUT  WITH  PROBLEhl 
9 3 TO  SEE  THE  D IFFERENCE.   THIS   ALTER  PLUS  T i lE   D IAG 1 4  A D D I T I O N  AHE THE  ONLY 
S CHANGES  FROM  PROBLELI 3 UADE IN   EXECUTiVE  CONTROL.   THE  ONLY  OTHER 
$ CHAFjGE WAS MADE TO THE  TSTEP  CARD IN THE  BULK  DATA. 
9. 
ALTER 1 2 2  




















1 1  
1 2  
1 3  
14 
15 
l e  
17 
1 8  
2 0  
19 
2 1  





2 7  
28 
2 9  
SO 
3 1  














0 5  
. 4 7  
48 
d 9  
50 
51 
C A S E   C O N T R O L   D E C K   E C H O  
S 
~ t t r ~ - r . . r . r i * , / - l f l ~ * * . ~ * * * - ~ $ * ~ * ~ * * ~ * * - * - * ~ * ~ * * . * * ~ ~ * * * * ~ * * * * * * * . * * * * * * * * * * r * *  
$ END OF EXECUTIVE  CONTROL - - -  START  CASE  CONTROL * * f * * * * ~ 8 * * t ~ * * * * * * * * * * * * * * ' * *  
$ , * - . * , ~ * " . ~ * * . ~ ~ . * * * ~ * . * * * * ~ * ~ * ~ ~ ~ * * * * ~ . ~ * ~ * * * . * * * * ~ * * * * * * * * * * * * * * * * * ~ * * * * * * * *  
s 
TITLE.   NON-LINEAR  TRANSIENT PROBLLtM . . .  SORT1  OUTPUT FORMAT 




L I N E = 5 1  
I REQUEST 5O;ITED A N 0  UNSORTED  OUTPUT 




S NOTE  THAT NO SPC SET is SELECTED. AND THAT  DLOAD  HAS  REPLACED  LOAD. 
S SELECT  HE MPC C N D  LOAD  SETS TO EE  USED I N   T H I S   S O L U T I O N  
s 
C P C = 2 t U  
DLOC3=300  
5 
5 SELECT THE  TEMPERATURE  SET  WHICH IS AN ESSIhlATE OF THE  FINAL  SOLUTION  VECTOR 
S THE F I N A L  TEM?ERATURE IS SEVERAL  HgNDRED DEGREES DIFFERENT FROM THE 
$ THE SELECT lON OF T H I S  S E T  IS OPTIONAL FOR SOL 3 .  BUT  SHOULD BE MADE I F ,  




$ SELECT  HE  STEP SIZE. NUMBER OF  INCREMENTS.  AND  PRINTOUT  FREQUENCY 
S 
TSTEP.500 





$ SELECT  OUTPUT  CESIRED 
5 
OUTPUT 
T H E R i G L = A L L  
s 
$ 
S D E F I N E  A GROUP OF GRID  POINTS  TO  BE  REFERENCED BY  AN  OUTPUT  REOUEST 
SET 5 = 1 . 2 . 3 . 4 . 5 . 6 . 7 . B . 1 0 0  





$ THE  FOLLOWING  CARDS  REQUEST 4 FRAMES  OF TRAXSIENT  PLOTS 




















5 0  
7 1  
7 2  




C A S E   C O N T R O L   D E C K   E C H O  
3 
NON-LINEAR  TRANSIENT PROGLEM . . .  SORT1  OL'TPUT  FORMAT JANUARY 1, 1976 NASTRAN 12 /31 /74  PAGE 4 
I N P U T   B U L K   D A T A   D E C K   E C H O  
5 
. 1 . .  2 . .  3 . . , 4 . .  5 . .  6 . .  7 . .  8 . .  9 . . 1 0  
S U N I T S  MUST  BE CONSISTENT 
S I N   T H I S  PROBLEM.  METERS.  WATTS. AND  EGREES C E L S I U S  ARE USED 
5 
9 
, $  
. S D E F I N E   G R I D   P O I K T S  
G R I D  1 0. 0. b .  
G ? I D  2 . 1  0. 
G R I D  3 .2  
0. 
0. 
G R I D  4 . 3  
0.  
G R I D  5 
0. 
0. 
0 .  
.1 
G R I D  6 
0 .  
. 1  .1 0. 
G R I D  7 
G R I D  B 
. 2  . 1  0. 
.;5 . 1  
G R I D  9 
0. 
0. . 2  0. 




.05 .05 G. 








COUAD2 30 200 1 2 





COCAD2 50 200 3 4 8 7 
S 
B 
B DEFINE  CROSS-SECTIONAL  AREAS AND/OR THICKNESSES 
PROD 1 0 0  1000 , 0 0 1  
PQUAD2 200 1000 . 0 1  
S 
9 D E F I N E   M A T E R I A L  THERMAL CONDUCTIV ITY AXD  THERhlAL MASS 
MAT4 1000 200. 2.426+6 
s 
s 
5 DEFINE  CCNVECTIVE AREA  ND C O N V E C T I V E   C O E F F I C I E N T   ' H '  
S 
CHSDY 60 300 L I N E  1 
+CONVEC 100 
5 
PHZOY 200 3 0 0 0  314 
100 
k A T 4  3300 200 




200 9 1 1 .  5 
f:I P c 2co 10 1 1 1 - 1 .  
1 
1 .  
- 1 .  
5 
5 
5 D E F I N E   A P P L I E D  LOADS 
SLOAD 300 1 4 .  2 8 .  
ALUMINUM . .  
+CONVEC 
RON-LINEAR  TRANSIENT  PROBLEM . . .  SORT1 OUTPUT FORMAT JANUARY 1 , 1 9 7 6  NASTRAN 1 2 / 3 1 / 7 4  PAGE 5 
I N P U T   B U L K   D A T A   D E C K  E C H O  
SLGAD 300 3 8. 4 
SLOAO 300 5 4 .  6 
4. 
SLOAD 300 7 8 .  B 4. 
8. 
5 
S THE  FOLLOWING  BULK  DATA  CARDS WERE ADDED  TO  CONVERT  PROBLEhl ONE TO 
S PROBLEM TWO. THE  ONLY  BULK  DATA  CARD  REMOVED FROM THE  PREVIOUS  OLUTION WAS 
a THE  SPC  ARD 
S 
S 
B T H I S   S P C l  CARD  REPLACES  THE  SPC  ARD  REMOVED FROM ABOVE 
S 
S X 1  100 
S 
1 100 
S R A D I A T I O N  BOUNDARY  ELEWENTS 
s 
CHBDY 200 
CHBDY 700 2000 AREA4 2 
2000 AREA4 1 2 6 
3 
5 
CHEDY 4 0 0  
7 6 
2000 A?EA4 3 
CHBDY 500 2COO A S E L 4  5 




2000 AREA4 6 7 
1 
CHBDY 700 2000 AREA4 7 4 3 
3 2 
s 
S E M I S S I V I T Y  OF R A D I A T I K G   E L E K E N T  
S 
PHBDY 2 0 0 0  . 9 0  
S 
S ESTIMATE  OF  INAL   STEADY  STATE  SOLUTION  VECTOR - - -  REFERENCED 
$ BY TEMP(h1ATERIAL)  I N  CASE  CONTROL 
s 
TEMP 400 100 
TEII:PD 400 300. 
300. . 
s 
S PARAhlETERS  CONTROLLING  RADIATION  LOADING AND THE  ITERATION  LOOPING 
s 
PARAM  TASS 273.15  
PARAM SIGMA 5.685E-8 
PAKCM M h X i T  8 
5 
S C E F I N I T I O N  OF THE  RADIATION  h lATRIX  
S A L L  OF T H E   R A D i A T I O N  GOES  TO  SPACE 
S 





0.  0 .  0 .  0. 
0.  0.  
0 .  
RADklTX 3 0 .  
0. 0 .  
0 .  
0 .  
E4CMTX C 0 .  
0 .  0 .  
RAOMTX 5 0 .  
0 .  0 .  
RAEMTX 6 
0.  
0 .  
S 
1 . . 2 . . 3 . . 4 . . 5 . . 6 . . 7 . . 8 . . 9 . . 1 0 .  
S l t * ~ * f l * * r - l * * t * , t f * * * ~ * * b ~ ~ . . * f t * ~ r * l l y ~ * * * t l l l f * . * b * * ~ - ~ * , * * * * * * * * * * * * * & * * * * *  
e 
P A R m  EPSHT .coo1 
NON-LINEAR  TRANSIENT  FKOBLEM . . .  CCRTl  GUTPUT FORMA1 JANUARY 1 .  1976 NASTRAN 12/31/74 PAGE 6 
I N P U T   B U L K   D A T A   D E C K   E C H O  
~~ 
3 hOTE T H i T  
S PlOTE THAT 
3 NOTE THAT 









S DEFINES  A  
S 
+ T L i  0 .  
TLGAD2 300 
. 1 . . 2 . . 3 . . 4 . . 5 . . 6 . . 7 . . 8 . . 9 . . 1 0 .  
~ 1 * . . . . . * . .  . - r . . r . r - ~ * , ~ ~ - . . . ~ ~ . . * , ~ , . ~ " , . ~ * * * " ~ - * ~ ~ ~ ~ ~ *  *=**s*****.****.*s**.** 
i THE  FOLL0H:t;G B l ~ L l i  DATA C & R X  WESE A.C3ES FOR THE  TRANSIENT  SOLUTION - - - - - - - - - -  
S THEY C O N V E R T  PECSLEM TUG TO  P2C3LEhl  THREE 
4 XOTE :HAT THE SFC1 S E T  WAS I*OT  SELECTED  ;N CASE  CONTROL 
SFCF  GUTPUT IS KOT  PEOUESTED I N  TRAKSIENT 
THESMLL  MASS K A S  ADDED TO ' M C T 4 '   C A R 0   1 0 0 0  
THE D I A C  CARD I N  THE  XECUTIVE  CONTROL WAS IRRELEVANT 
THE  LOAD  REOUEST I N  CASE  CONTRCL IS NOW A  DLOAD  REOUEST 
SINGLE  POINT  CONSTRAINT WETHGD 
G R I D   P O I N T   1 0 0  TO 300 DEGREES C E L S I U S  
1 .t5 100 
1 G O  300.+5 
1 
CONSTANT  LOAD  SET A P P L I E D  FRGM T=O. TO T = 1 . + 6  SECONDS 
300 
0 .  
0.  1 . + 6  0 .  0. + T L 1  
s 
5 REFERE3CED I N  CLSE  CONTROL  AS  'TSTEP' 
5 EACH  TIME  STEP IS 30 SECGNDS 
$ 
TSTEP 5 C C  45 30.  1 5  
5 
5 DEFINES A TEMFERATURE  VECTOR - - -  REFER  ;CED I N  CASE  CONTROL  AS ' I C '  
5 
TELIPD 600 300. 
~ - . , ~ . - ~ ~ - . . ~ . ~ ~ ~ ~ . - * b . . ~ - ~ - ~ ~ ~ * * * . * - . ' ~ ~ . ~ ~ , . * ~ ~ * * ~ b ~ ~ ~ * * * * . * ~ . * ~ b ~ * ~ * * * ~ ~ * * * * * *  
$ THE  FOiLOWlKS  CHANGES  WiSE MADE TO CONVERT  PROBLEM  THREE TO PE3BLEM FOUR 
3 THE ONLY euLI: DATT* C A R D  WHICH W A S  CHANGED W A S  THE TSTEP CARD. 
9 %'HOSE FRECL'ENCY  OF OiJTPUT YLS CHAhGED FROM EVERY  STEP TO EVERY 15 STEPS. 
$ THE ONLY OTHEE  CHANGES FROM PROBLEM  THREE WERE I N  EXECUTIVE  CONTROL, WHERE 
$ A NEW D I A G  CPED AND AN ALTER WERE ADDED. 
s ~ . . . * - , ~ ~ ~ " . ~ ~ * , . , . ~ * * * ~ * - * " * * * ~ * * . ~ ~ * * . , * * ~ ~ , - * * * ~ * *  b * . b = ~ * * * * * * * ~ * s * * * * * ~  
3 , ~ r r , . , ~ r r l r r * r * . * * ~ * " ~ ~ - " . * * * * * * * " 8 ~ b * ~ b s * * * * * ~ . * * * b ~ * * * * * * * * * * b * * * * * * * * * * * * * *  
3 
EPiGDATA 
s DEFINES THE w , l a E R  OF INCREMENTS. THE STEP SIZE, AND THE PRINTOUT FREQUENCY 
$ EpJD OF DATA I f t i * * . " * 4 ' r + * * t ) ~ ' * , . * f * . . . * * . * . * - * * * * * * , - t * ~ * * . * * * . * ? * * * * *  
'"01 A L COUNT= 1 4 4  
* * *  USER  INFORMATION  MESSAGE  207.  SULK  DATA NOT  SORTED.XSORT WILL  2E-ORDER  DECK. 




1 -  
3- 
4 -  
5- 
6 -  
7 -  
8 -  
9- 
10- 














25  - 
26- 











38 -  
3 9  - 
41 - 
4 0  - 
42 - 
43 - 
4 4 -  
45- 
46 - 






. 1 . .  2 
CHBOY 60 












G R I D  
GRID 
G R I D  
G R I D  
GRI 0 
G R I D  
G R I D  
;RID 
G R I D  
GRID 
G R I D  
V A T 4  

















S i O A O  
SLOAD 
SLOAD 
S L O A D  
SLOCD 
s 2 c  1 
r v c  
200 
300 














































S O R T ' E D  B U L K  
. .  3 . .  4 
300 
1 .+5 100 
















. 1  
. 3  
.2 
0.0 
. 1  
n 
. L  
. 3  
0.G 
0 . 0  
- .05 














0 . 0  
0.0 
0.0 
D . 0  
. l  
. 1  
. 1  
.1 
.2 








5 . 6 8 5 E - 8  
273.15 
3000 .31 C 
I O O U  .01 
1000 .001 
300 
0 . 0  
400 
0.0 
0 . 0  
0.0 








4 .  
8 .  
5 
7 







1 .  











0 . 0  
c . 0  
0 . 0  
0.0 
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
G.0 
0 . 0  
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D A T A   E C H O  


























0 .0  




8 .  
4 .  
4 . 
7 







' 5 6 -  
S O R T E D   B U L K   D A T A   E C H O  
TEMPD 400 
TEMPD 600 300. 
300 .  
TLOADZ 300 300 0.0- 1.+6 0 . 0  0.0 +TL1 
TSTEP 500  45 30. 15 
ENDDATA 
. 1 . . 2 . . 3 . . 4 . . 5 . . 6 . . 7 . . 8 . . 9 . . 1 0 .  
+ T L i  0 .  0 .  
NON-L!NEAR  TRANSIENT  PROBLEM . . .  SORT1  OUTPUT FORMAT JANUARY 1 . 1976 NASTRCN 12/31/74 PAGE 9 
DhlAP-OhIAP I N S T R U C T I C N  
N A S T R A N   S O U R C E   P R O G R A M   C O M P I L A T I O N  
NO. 
1 B E G I N  








1 0   P L T S E T  
1 1  S A V E  
1 2  PRTMSG 
13 SETVCL 
1 4  SAVE 
1s CON0 
16 PLOT 
1 7  SAVE 
18 PRTMSG 
1 9   L P B E L  
2 3  CHKPNT 
2 1   G P 3  
22 CHKPNT 
23 T A 1 ,  
HEAT  FC.9   TRANSIENT  HEAT  RANSFER  ANALYSIS  $ 
KGGX=TAFE/  KGG=TLPE S 
G E O ~ ~ l 1 . G E O M 2 . / H G P L . H E ~ E X I N , H G P D T . H C S T ~ . H ~ G P D T , H S l L / V . N , H L U S E T /  
V.N.HbLWAYS=-l/V.N.HNOGPDT S 
HLUSET . HrJCGPCTB 
~ U S E T . H G M . H G O . H K A A . H a A A , H P S O , H C S T / H ~ O G P D T  $ 
~ G P L . H E O E X ! N . H G P O T . H C S T M . H S G P D T , H S I L , H U S E T , H G M , H G O , h K A A ~ H ~ A A ,  
H P S O . H K F S . H O P . H E S T  S 
H L B L 5  .HNOGPDTB 
GEOid2 .HEOEXIN/BECT $ 
HECT 5 
N.JUI,II ’PLOT $ 
PCOB t I E O E X I N . H E C T / H P L T S E T X . H P L T P A R ~ H G P S E T S . H E L S ~ T S / V , N . H N S I L / V ,  
HNSIL .UUMPPLOT 3 
H P L T S E T X / / $  
/ / V . N . H P L T F L G / C . N . l / V . N . H P F I L E / C . N . O  S 
H P L T F L G . H P F I L E  $ 
HP1 .JU!vlPPLOTS 
HPLTPAR.HOPSETS.HELSETS,CASECC.HBGPDT.HEOEXIN,HSIL.,/HPLOTXl/ 
V . N . H r l S I L / V . N . H L U S E T / V . N . J U I ~ P P L O T / V . N . H P L T F L G / V . N . H P F I L E  $ 
J U M P D L 3 T . H P L T F L G . H P i I L E  S 
H P L C T X l  //S 
H P l  S 
HPLTPAR.HGPSETS.HELSETS S 
G E 0 ~ l 3 . H E O E X I N . G E O M 2 / H S L T , ~ G P T T / C ~ N , l 2 ~ / C , N . l 2 3 / C , N , l 2 3  $ 
H G P T T . H S L T  5 
.HECT.EPT.H6GPDT.HSIL.HG?TT,HCSTM/HEST..HGEI,HECPT.HG?CT/ V . N .  




DMAP-5KAP  INSTRUCTION 









3 1  SAVE 
32 PURGE 
33 CHKPNT 







4 1  SAVE 
42 PURGE 
43 EOUIV  
44 CHKPNT 
45 COND 
H L U S ~ ~ / C . ! ~ . 1 2 3 / V . N . H t ~ O ~ i ~ ~ P = - l / C , ~ , O / C . N . l 2 3 / C , ~ , l 2 3  B 
HNOS.PIP 5 
HEST,  HECFT , i lGPCT $ 
HLELl  . t iNOSI i . iPS 
H C S i l . ~ ~ F T . . ~ E C ? T . H G ? i T . D I T / H K G G X . . H G P S T / C . N . 1 2 3 / C . N . 1 2 3 / V . N .  
H N N i K  5 
HNNLK S 
HKGGX .HG?ST $ 
HCSTi.?.I~lPT.EEC?T.HG~tT.DIT/.~l~GG/C.h:.l . O / C . N . 1 2 3 / V . N .  HNOBGG= 
- 1 / C . N . - 1  s 
HNOEGG S 
H a ~ N . t l E F F . H e ~ ~ . H 8 G G / t i h : O E G G S  
H3GG.I IENN.HEFF.HELA 5 
H L S L l  5 
H E S T . ~ . I L T P ~ O L . H G P T T . t i ~ G G X / H ~ C G , H O G E . H K G G / C , Y , T A 3 ~ / C . Y . S I G M A = O . O /  
V .N .HNLE/V .E .HLUSET 5 
HNLR S 
tiliGGX .kiKGG/%4LR S 
H R G G . ~ ~ N N . % % F F . H ~ A P . H R D D / h N : R  S 
H R G G . H R N N . h R F F . H R A A . H E D D , H K C G , H O G ~  5 
C C S E ~ C . G E O I . : ~ . H E O E X I N . H S : L . H G P D T / H R G . . H ? I S E T . / V . I . : . H L U S E T / V . N .  
H l i i ~ C ~ : = - l / ~ / . N . ~ ~ . l P : : F 2 = - ! . / : ' . N . H S I N G ? E = - 1 / V . N . H O N i I T = - l ~ V . N . H R E A C T =  
- 1 / C . ~ i . O / C . N . 1 : 3 j V . N . H ~ ~ . O S E T = - 1 / V . N . H N O L / ~ . F 1 . H N O A = - l  15 
H ~ ~ P C " . H S I F . G L E . H O h I I T . h i . G S E T . h R E ~ C T . H F . ~ ~ L ' F Z . H N O L . H N O A  5 
HGM.I i I1 : ' I~ /HL!~CF1/HGO.HGCD/ 'L .C~~I : :T/HKFS.HPSO.HOP/HS;NGLF S 
H K G G . h : ~ N N / H h I ? C F 1 / H S G ~ . H ~ S : : / ~ l h ! P C F l / i l S G G . H E N ~ / H M P C F 1  S 
H G M . H ~ ~ . H G ~ . ~ ~ F S . H O P . ~ U S E ~ , H G ~ ~ ~ , H G ~ O , H P S O , H K N ~ . H ~ ~ ~ , H S N N  $ 
HLELZ.t iNOSI51P 5 
NON-LINEAR  TRANSIENT  FROELEM . . .  SORT1  OUTPUT  FORMAT JANUARY 1 .  1976 NASTRAN 1 2 / 3 1 / 7 4  . PAGE 11 
N A S T R A N   S O U R C E   P R O G Q A M   C O M P ' I L A T I C N  
DM;14P-DMAP I N S T R U C T I O N  
NO. 
4 6  GPSP 
47 OFP 
49 SAVE 
4 9  LABEL 
50 COND 
51 MCEl  




5 6  EOUIV  







6 4  COND 








HOGPS; . . . . . / /  V . N . H C A R D N 0  I 
H C A R D W  $ 
HLBL:! $ 





H L B L 3  $ 
HKNN ~IKFF/~SINGLE/HRNN.HRFF/HSINGLE/HBNN.HBFF/HSINGLE 5 
H K F F . H R F F . H E F F  $ 
H L E L J . H S I N G L E  S 
HUSET.HKNN.HRNN.HBNN. /HKFF, t IKFS, .HRFF.HBFF.  $ 
H K F S . H K F F , h K F F . H B F F  9 
H L B L J  $ 
H K F F . H K A A / H O ~ ~ ~ I T / H R F F , H R A A / H O f ~ I T / H B F F . H B A A / H O M I T  S 
HKAA.HRAA,HBAA 3 
HLBL5.HCM;T 3 
HUSE- HKFF . . .  / H G O . H K A A , .  . . , . . .  3 
HGO, HI.AA $ 
H 1 E L X . H N L R  S 





NON-LINEAR  TRANSIENT PROBLEM . . .  SORT1  OUTPUT  FOFiMfiT JAIWARY 1 .  1 9 7 6  NASTRAN 12/31/74 PAGE 12 
DhIAP-DMAP INSTRUCTICN 
N A S T R A N  - C O U R C E  P R O G R A M  C D M P I L L T I C N  
NO. 
72 SMP2 
7 3  Ci-iKPriT 
7 4   L A B E L  
7 5  DPD 
” 
1 0  ..SbVE 
7 7  COND 
78 EOUIV 
7 2  PURGE 
ED  CHKPNT 
. 
._ .. . .  81 M T R X ~ N  
82 SAVE 
83 PARAM 

















HGO , HGOD,‘HhOUE/HCihl. HGMD/Ht<OUE 5 
HP?O  HPSO.HPDO.HPDi/HNODLT S 
HUSE”D.HEGCYN.HTFPOOL.HDLT,HTRL.HGOD,HGMO,HNLFT.HSILD.HGPLD, 
HPPC t IPS0, H?DG, HFDT S 
HNOKZPP/C.N.l23/V.N.HNJEZPP 
CASECC,MA7P0,0L,HE@OYN. .HTFPOOL/HK2PP. .H82PP/V.N.HLUSETD/ V.N. 
HN9K2PF .HNOE2PP 5 
//C.;J.UN3/V.N,HKDEKA/V.N.HNOUE/V,N,HNGK2PP $ 
HKZDD/HNOK2F?/HE2DD/HNGB2PP S 




H U S E T D . H G ~ ~ . ~ G O . H K ~ A . H B ~ A , H ~ P U . . H K 2 P P . . H S 2 P F / H K D D . H G D D .  HRDD. 
HGMD. t1GG3.HK~DD.H~~ZDC.HE2DD/C. I .1 .TRPNRiSP/C .N .D ISP/C .N .  D IRECT/  
C .Y  . ! lG=D.O/C .  Y ,  H\J3=O.O/C, Y ,  HWS=O.O/V. N .HkO!<2PP/C .N. -l/ V . N .  
hNCaGG/’V. N . HNOSIUP/C,   N  . - 1 I 
tiNC~.~~~/V.X.H~~PCFl/V.N.H~INGLE/V.N.HO~~IT/V.N,H~OUE/ C . N . - l / V . N .  
HLGLS S 
HK2D3.HKO3/~ :~ iOSI~ . lP /H92CD.HE~D/HNOGPDT .$
HKDD  .HSDO.  PFi3D.  HChlD,  HG03 S 
C A S E C C . H ~ ~ S E ~ D . H D L T , H S L ; . H E G P C T . H S ~ L . H C S T M , H T R L , D ~ T . H G ~ . ~ ~ . H ~ O D . ,  
~ . N . ~ ~ ~ / C . ~ ~ . ~ ~ ~ / V . N . H N O N L F T / V . N . H N O T R L / C . N . ~ Z ~ / C . N . ~ Z ~ /  V . N .  
NPJN-LINEAR  TRANS1ENT Fi"I?E.LEM . . .  SORTi  OUTPUT FORMAT JANUARY 1 .  1 9 7 6   N A S T R A N   1 2 / 3 1 / 7 4  PAGE 1 3  
DhqAP-OMAP INSTRLJCTTON 
N A S T R A N   S O U i i C E   F R O G S P M . C O h ! P I L A T I C N  
NO. 
93 SAVE 
94 EOUIV  




9 3  VDR 
1 0 9  SAVE 
10;  CHKPNT 
1 C 2  .COND 
1 0 3   S D R 3  
1 0 3   O F P  
1 0 5   S A V E  
1 0 6  CHKPNT 
1 1 0   L A B E L  
1 1 1  PPRSIII 
1 1 2  COND 
1 1 3  EOUIV  
1 1 4  COND 
1 1 5  SDR1 
1 1 6  LABEL 
1 1 7  CHKPNT 
HEST,'tIPPO,  HPSO,  HFDO.  HPOT , . H T O L / V ,   N ,   H N O S E T / V ,   N  , HPDEPDO 5 
HFCEP[C.  HNOSET 9 
HPFO .HFDO/HriOSET 9 
H?DO.HPDT/HPDEPDC S 
HPPO.HPOO.HFSO.HTOL.HPCT 5 
H F N L D / C . Y . ~ E T C = . 5 5 / C . Y . T n G S = O . D / V , N . H N L R / C , Y , ~ P D L I N ~ - l  3 
C~SECC.HUSESD.BNLFT.D !T . f iGPTT.HKDD.HEDD,HEDO,HR~D,HPD~.H l~L /H~D~T,  
HUCL'T .HPNLD S 
C A S E C C . H E ~ I ) Y N . H U S E T D . H U D V T . H T O L . X Y C D B . H P I ~ L D / H O U D V l . t I O P N L l /  C .  
N . T R ~ N R E S P ~ C . N . D I R E C T / C . N . O / V . N . H N O D / V . N . H N O P / C , N , O  $ 
HNOD , HKOP S 
HOUDV'  .HOPI<Ll  $ 
H L B L "  HNOO S 
H O U D V l . H O P N L 1  . . . .  / H O U D V Z . H O P N L 2 . , . .  3i 
HOUDV:! .HOFI:LL?. , , . / /V ,  N .HCARDN0 5 
HCARZNO B 
HOPNL2.HOtJDV2 5 
H L E L 7  S 
/ / C , N . L N D / V . N . H P J U M P / V . N . H N O P / V . N . J U M P P L O T  3 
H L E L 9 , H P J U M P  3 
HUDVT  HUPV/HNOA S 
HLBLr3 t!NOC S 
H U S E ' ~ U . . H U D V T , . . H G O S . H G ~ ~ D . H F S O . H K F S . . / H U P V . . H O P / C . N . l / C . N .  
TRANSt4T $ 
H L B L S  6 
H U P V ,  HOP $ 
- .. . 
t l a  P L T T R P N  H B G P ~ ; . H S ! L / ~ E G P D P . H ~ I P / V . ~ I , H L U S E T / V , N . H L U S E P  s 
A 
KON-LINEAF  TRANSIENT  PXOCLEM . . . SORT1  OUTPUT  FORYAT 
DR1J.P-DMA? INSTRUCTICtN 
N C S T R A N   S O l l R C E   P R O G . i A M   C O M P I L A T I C N  
N3. 
I l ! j  SAVE  HLUSEF $ 
1 2 5  s ~ a 2  C A S E C C . H C S T ~ ~ l . ~ . ~ P T . D I T . H i O D Y N , H S l L ~ , . H T O L . H ~ G P D ? . H P P O . H ~ P . H U P V .  
HEST.XYCCB/kGPP1.HOOP1.HOUPVl.HOES1.HOEF1 "IPUGV /C.i.l. 
TRCKRESP 5 
12:  SDR3 H O ~ ~ ! , t i O ~ ? 1 . t i O U P V 1 . H O E S l . H O i i 1 . / H O P P 2 . H O O P 2 . H O U ~ I 2 . ~ O E S 2 .  
HCEFZ.  5 
1 2 2  CHH?NT H O P ~ Z . t i C ~ P 2 . H C U ~ V 2 . H O E S 2 . H O E F 2  5 
123   OFP HOPP1.HOO?! .HOUP~/1 .HOES1.HOEF1. / /V .N .HCARDNO S 
1 2 2  JUM? HP2 
JANUAKY 1,  1976 NASTRAN 1 2 / 3 1 / 7 4  PAGE 14 
123   CFP 
1 2 1  SAVE 
1 2 5  COND 
1 2 s  PLOT 
1 2 7  SAVE 
1 2 8  PRT9SG 
1 2 9   L A B E L  
1 3 0  XYTZCN 
1 3 1  SAVE 
132 XYPLOT 
133 L A B E L  
1 3 4  J L W  
185 LCBEL 
1 3 6  PRTPAS:? 
1 3 7   L A B E L  
H O P P 2 . ~ 3 Q ~ 2 . H O U P V 2 . t i O E F 2 . ~ O E S ? . / / V . N . H C A R D l ~ O  S 
HCAR3!:3 S 
H F 2 .  t J I I ~ ~ P P L G T  S 
t iFL; , ' , . i l .HClPjETS.HELSETS.CASECC.HaGPDT.hEGEXIN.t lSIP. .HPUGV/ 
H ~ L C ' i ; : - 7 / ' V . I ~ . H N S ! L / V . N . H L U 5 E P / V . N . J U ~ ; I ~ P L O T / V . F ; . L ' P L T F L G / V . N ,  
H?F!LF: S 
H P F i  .-!. S 
HPLCiX2/ ;  5 
HP2 5 
X Y C D 3 . H 3 ? . ~ 2 . ~ 5 G P 2 , ~ O ~ P V 2 , ~ ~ ~ 5 2 . H O E F 2 / H X Y ~ L T T / C , N . T R & ~ / C , N , P S E T /  
V . Y . H F F I L E / ~ , N . H C ~ S 3 ~ 0  $ 
HPPILE.HCAEDN0 S 
HXYPLTT/ /  S 
H L E L 3  !5 
F I N I J  5 
HESR3'lI S 
/ / C . X . - l / C . N . H C I R T R D S  
FINIS:; 
_- - 
1 3 8   E h 3 5 
NON-L lNEAR  TRANSIENT  PROBLEM . . .  SORT1  OUTPUT  FOKMAT JANUARY 1 .  1 9 7 6  NASTRAN 1 2 / 3 1 / 7 4  PAGE 15 
DhIAP-3UAF  INSTRUCTIC,N 
N A S T R A N   S O U R C E   P R O G R A M   C O M P I L A T I O N  
NO. 
**a USER WARNING  MESSAGL 5 4 .  
P A ~ A M E T E R  w ; E o  E~ ' :HT NOT REFERENCED 
* * *  USER  WARNING  MESSAGE 5 4 .  
PARAMETER  NAMED  MA.XIT EiOT KEFERENCED 
*'NO  EARORS !'CUND - EXECUTE  NASTRAN PROGRAM" 
* * *  USER IkFO2MLTION MESSAGE  FCLL  I l ' ITERNhL  SPACE  KaDE  AVAILABLE 
r e f  USER  INFORMATION VESSASE S ELE!.lENTS HAVE A TOTAL  V IEW  FACTOR  (FA/A)   LESS  THAN 0.99 
* * *  USER I N F O R V A T I O N  h1LL;SAGE 5023. B =  3 
c =  0 
R =  2 
**-*' USER INFOR?hATION  MELSAGE 3 0 2 7 .  SYFtiMETRIC  REAL  OEiOMPOSITION  TI ld lE  ESTIMATE 1s 0 SECONDS. 
* * *  USER IKFORMATION  MESSAGE 3 0 2 8 ,  
c =  3 
B =  5 
CBAR = 1 
BKAR = 5 
R =  8 
* * *  USER IKF3R:JATION  MESSAGE 5 0 2 7 .  UNSYMMETRIC  REAL  DECOMFOSIT ION  T Ih lE   ESTIMATE IS 0 SECONDS. 
NON-LINEAR  TRANSIENT  PROPLEY . . .  SORT1  OUTPUT  FORMAT JANUARY 1 .  1076 NASTRAN 12/31/74 PAGE 16 
T I M E  = 0 .0  
L O A 0   V E C T O R  
P O I N T  IO. TYPE 10 VALUE IO+1 VALUE ID+2 VALUE I D + 3  V A L U E   I D + 4  VALUE I D + 5  VALUE 





8 .  CG003CE 00 4. COO000E-  00 
3.OGOOOOE 07 
NON-L lNEAR  TRANSIENT  FRG2LEM . . .  SORT1  OUTPLiT FOEMAT JANUARY 1.   1976 N A S T R A N   1 2 / 3 1 / 7 4  P A G E1 7  
T I M E  = 5 . 5 0 0 0 0 0 E  02 
L O A D   V E C T O R  
P O I N T  IO. TYPE 19 VALUE I D + 1  VALUE 10+2 VALUE ID+3 VALUE ID+4 VALUE ID+5 VALUE 
C.G3@30GE 00 8 . 0 3 0 0 C O E  00 8 .00COOOE 00 4.000000E 00 4 . 0 0 0 0 0 0 E  00 8.OOOOOOE 00 1 s 
7 
100 
s 8 . 0 5 0 0 G G E  00 4 . 0 0 0 0 0 0 E  00 - 3 . 0 0 0 0 C O E  07 < 
NON-LIIGEAR  TRANSIENT  PROBLEM . . . SORT1  OUTPUT FORMAT JANUARY 1 ,  1976 NASTRAN 1 2 / 3 1 / 7 4  PAGE 18 
T:fr!E = 9.OOCOOC: 02 
L O A D   V E C T O R  
P O I N T   I D .   T Y P E  !D VALUE  ID+l   VALUE1D+2  VALUE:D+3  VALUEI +4  VALUE ID+5 VALUE 
S -1 .G;COi )CE 00 8.GOGOGOE 00 8 . 0 0 0 0 C O E  00 4.000000E 00 4 .OC0000E 00 8.000000~ 00 1 
100 
5 8 . 0 0 3 C X E  OG 4.GOOCCOE 00 
3 3.DCOCGOE 07 
- 
NON-LINEAR  TRANSIENT PROBLEM . . . SORT1 OUTP'JT FCRMAT JANUAHY 1 ,  1976 NASTRAN 1 2 / 3 1 / 7 4  PAGE 
T I M E  = 1 . 3 5 0 0 0 0 E  03 
L O A D   V E C T O R  
POINT IO. TYPE IO VALUE I D t 1  VALUE I D + 2  VALUE I D + 3  VALUE ID+4  VALUE I D + 5  VALUE 





6.000000E 00 4 . 0 0 0 0 0 0 E  00 
3.000000E 05 
1 0  
r 
NON-LINEAR  TR NSIENT  PROBiEhl . . . S02T1 OUTPUT FORMAT  JANUAKY 1 ,  1976 NASTRCN 1 2 / 3 1 / 7 4  PAGE 20 
TIME = 0.0 
T E M P E R A T U R E   V E C T O R  
PSINT I D .  T.YPE 19 VALUE IDt2 VALUE ID+3 VALUE I0+4 VALUE ID+5 VALUE 
1 S 3 . 0 0 0 0 0 0 E  02 3.000000E 02 3.003Q00E 02 3.000000E 02 3.000000E 02 3.OOOOOOE 0 2  
7 S 
1 0 0  S 







N0N.-LINEAR  TR NSIENT PROBLEM . . . SORT1  OUTPUT FORhlAT JANUARY 1 ,   1 9 7 6  NASTRAN 1 2 / 3 1 / 7 4  PAGE 
TIME = 5 . 5 0 0 0 0 0 E  02 
T E M P E R A T U R E   V E C T O R  
POINT 13. TYPE iG VALUE I D + 3  VALUE ID+4  VALUE ID+5 VALUE I D + 1  VALUE I 0 + 2  VALIJE 
1 S 2 . 7 5 9 1 6 9 E  02 2 . 5 9 5 2 2 5 6  02 2 . 3 1 6 0 9 8 E  02 2 . 2 3 4 1 8 5 E  02 2 . 7 9 9 1 8 9 E   0 2   2 . 5 9 5 2 2 5 E  02 
7 s 
100 S 2 . 9 9 9 9 8 5 E  02 
2 . 3 1 6 1 0 0 ~  02 2 . 2 3 4 1 8 7 ~   0 2   2 . 7 9 9 1 8 9 ~  02  2 . 7 9 9 1 8 9 ~   0 2  
2 1  
NON-LINCAR  TRLNS!ENT  P20ELErA . . . S O R T !  OUTPUT  FORMA7 JANUARY 1 .  1976 NASTRPN 12/31/74 PAGE 
T I M E  9.000300E 02 
T E M P E R A T U R E   V E C T O R  
P O I N T  I D .  TYPE 
1 2 . 7 5 ~ 7 5 5 ~  62 2.508229~ 02 2.1ascsa~ 02 2 . 0 9 2 8 2 ? ~  02 2 . 7 5 6 7 5 5 ~   0 2   2 . 0 8 2 2 9 ~   0 2  
7 
s 
S Z . ; E 9 4 ? 0 E  02 2.09;830€ 02 2 . 7 5 6 7 5 5 E   0 2   2 . 7 5 6 7 5 5 E  02 
; D  VALVE ! P + l  VALUE iOt2 VALUE ID+3 VALUE I0+4 VALUE ID+5 VALUE 
100 S 2.9ilC1303E 02 
22 
I.P NON-LINEAR TRANCYENT  PROBLEM . . .  SoRTl  OUT?UT  FO MAT JANUARY 1 .  1976 NASTRAN 1 2 / 3 1 / 7 4  PAGE 23 
TIME = 1 .350COCE G3 
T E M P E R A T U R E   V E C T O R  
POINT ID. TYPE IO VALUE I D + 1  VALUE ID+2 VALUE I D + 3  VALUE ID+4 VALUE I D + 5  VALUE 
1 S 2 . 7 4 8 3 5 7 E   0 2   2 . 4 9 0 9 3 7 E   0 2   2 . 1 6 4 2 8 7 E  0 2  2 . 0 6 4 6 4 7 E   0 22 . 7 4 8 3 5 7 E   0 22 . 4 9 0 9 9 7 E  02 
7 5 2 . 1 6 4 2 6 8 E  02  2 . 0 6 4 6 4 9 E   0 2 2 . 7 8 3 5 7 E  02  2 . 7 4 6 3 5 7 E   C 2  
100 S 2 . 9 9 9 9 8 0 E  02  
NON-L INEAR  TRANSIENT PROBLEM . . .  SORT1  OUTPUT FORMAT 




DISPLACEMENT CUF..VE 1 1  3 )  
CURVE T I T L E  = 
X - A X I S  T I T L E  ;TIME I N  SECONDS 
Y - A X I S  T I T L E  = DEGREES C E L S I U S   G P ( 1 0 0 . 1 . 4 j  
JANUARY 1 ,  1976 I.: i NASTRAN 12/31/74 PAGE 24 
THE.FOLLOWIRG 1NFORMAT:ON IS FOR THE  ABOVE  DEFINED CURVE ONLY. 
W I T H I N   T H E  FRAME X - L I M I T S  ( x = 0 .0  TO X = 0 . 1 3 5 0 0 0 0 E  04 ) 
. _  THE  SMALL ST  Y-VALUE = 0 . 2 7 4 8 3 5 7 E  03 AT  X = 0 . 1 3 5 0 0 0 0 E  04 
THE  LARGEST  Y-VALUE = 0.3COOOOOE 03 AT X = 0 .0  
-: W I T H I N  -THE X-L IMIT : .  OF ALL  DATA ( X 0.0 TO X = 0 . 1 3 5 0 0 0 0 E   4  ) 
THE  SMALLEST  Y-VALUE = 0 . 2 7 4 8 3 5 7 E  03 AT  X = 0 . 1 3 5 0 0 0 0 E  04 
THE  LARGEST  Y-VALUE = 0 . 3 0 0 0 0 0 0 E  03 A  X 0.0 
E N D   O F   S U M M A R Y  
X Y - O U T P U T   S U I V l h ! A R Y  
SClBCdSE 
RESPONSE 
DISPLECLMENT  CIJkV  4 (  3 )  
CURVE T I T L E  = 
X - A X I S  T I T L E  =TI?,!!:: I N  5ECOWDS 
Y - A X I S  T I T L E  = D E G R E E S   C E L S I U S   G P ( 1 0 0 . 1 . 4 )  
T!iE FOLLO':!!!hG IKFCP';,ATION IS FGR THE  ASOVE  DEFINED  CURVE  ONLY. 
W i T H I N   T E  FRAME X - L I M ! T S  ( X = 0 .0  T@ X = O . l j 5 C 0 3 0 E   G 4  ) 
THE  Sf. lALLEST  Y-VALUE = 0 . 2 0 6 4 6 4 7 E  03 AT i( = 0 . 1 3 5 0 0 0 0 E  04 
THE  LARGEST Y - V A L V E  = 0 .3@00@OOE 03 AT X A 0 . O  
NON-LINEAR  TRANSIENT  PROELEM . . .  SORT1  OCTPUT  FCRUAT 
- - - - 




b I I T H I k   T H E  X - L I M I Y S  CF I L L  DATA ( X = 0 .0  TO X = 0 . 1 2 5 0 0 G O E   0 4  ) 
THE  SMALLEST  Y-VALUE = 0 . 2 0 6 4 6 4 7 E  0 3  4T x = 0 . 1 3 5 0 0 0 0 E  04 
.:HE LARGEST Y - V A L U E  5 0 . 3 0 0 0 ~ C I O E  03 AT X = 0 .0  
E N D  O F  S U M M A E Y  
NON-LIh’EAR  TRANSiENT  PROBLEM . . .  SORT1  OUTPUT  FCRMAT JANUARY 1 .  1976  NASTRAN 1 2 / 3 1 / 7 4  PAGE 2 6  
X Y - O L I T P U T  S U M M A R Y  
C!JRVE i I T L E  = 
X - A X I S  T I T L E   = T i M  !N SECCINOS 
Y - A X I S  T I T L E  = DEt iREES C E L S I U S   Z ? ( 1 0 0 . 1 . 4 )  
T i i E   F O L L G l I h G  INFORi.iAT!C.I\: I S  FOR THE A D O V E  D E F I N E 0  CURVE  ONLY 
U;TE lh  I H C  FRAkCE X-L !M iTS ( X = ‘2.0 T C  X = 0 . 1  :.50030E 04 ) 
THE  SLALLEST  ‘<-VALUE = 0.29999aOi C 3  A T  X = 0 . 1 3 5 0 0 G O E  04 
T h i  LARGEST  Y-VALUE = 0.3G00300E 03 AT X 0 . 0  
WITHIK T H E   x - L I h l I r t ;  C F  A L L  L ) A T A  [ X = 0.0 TO X = 3 .175COOOE 04 ) 
THE  S iWLLEST  Y -VALUE 0.2959980i 03 AT X = 0 . 1 3 5 0 0 0 0 E  0 4  
THE LARGEST  Y-VALUE 0.300GOOOE 03 AT X = 0 .0  
E N 0   O F   S U M M A R Y  
NON-LINEAR TRANSIENT  PROELEM . . .  SORT^ OUTPUT  FcRhlAT  JANUARY 1 .  1 9 7 6   N A S T R A N  12/31/74 PAGE 2 7  




VELOCITI '   CUFVE l o o (  3 )  
C U R V E   T I T L E  = 
X - A X I S   T I T L E  = T I M E   I N  SECONDS 
Y - A X I S   T I T L E  = DEGEEES  CELSIUS PER  SECOND G ? ( ! 0 0 . 1 . 4 )  
THE  FOLLOWING  INFORMATION IS F02  THE  ABOVE  GEFINED CURVE  ONLY 
W I T H I N   T H E   F R A M E  X - L I M I T S  ( x = 0 .0  TO X = 0 . 1 3 5 0 0 0 D E  04 ) 
THE  SM4LLEST  Y-VALUE = - 0 . 2 4 4 1 4 0 5 E - 0 4  AT X = 0 .0  -,: 
'I-. THE  LARGESTY-VALUE = 0 .0  AT X = 0 . 1 3 5 0 0 0 0 E  04 
._ . W I T H I N  .THE X - L I M I - S  OF  ALL  DATA ( X = 0.0 TO X = 0 . 1 8 5 0 0 0 0 E   0 4  ) 
THE  SMALLEST  Y-VALUE = - 0 . 2 4 4 1 4 0 5 E - 0 4  AT X 0 .0  
THE  LARGEST  Y-VALUE = 0 .0  A' X = 0 . 1 3 5 0 0 0 0 E  04 
E N D   O F   S U M K A E Y  




VELOCITY  C l l i  VE 1 L  3 )  
X Y - P A I R S   W I T H I N  FRA:JIE L I h l i T S   W I L L  BE  PLOTTED 
P E N S I Z E  = 1 
T H I S  IS CURVE 1 OF WHOLE FRPhlE 1 
CURVE T I T L E  = 
X - A X I S   T I T L E  = T I M E  I N  SECONDS 
Y - A X I S   T I T L E  = DECREES C E L S I U S  PER  SECOND G P ( 1 0 0 . 1 . 4 )  
Ti iE  FOLLOWIhG  INFOXv!ATION IS FOR THE  ABOVE  DEFINED  CURVE  ONLY. 
W I T H I N  THE  FRAME X - L I M I T S  ( x = 0.0 TO X = 0 . 1 3 5 0 0 0 0 E  04 ) 
THE  SMALLEST  Y-VALUE = - 0 . 5 0 1 7 0 8 9 E - 0 1  AT X = 0.0 
T H E   L A R G i S T   Y - V A L U E   - 0 . 7 1 6 1 4 5 6 E - 0 3   A T  X 0 . 1 3 5 0 0 0 U E  04 
W I T H I N   T H E  X - L I M I T S  OF  ALL  DATA ( X = 0 .0  TO X = 0 . 1 3 5 0 0 0 0 E  04 ) 
THE  SMALLEST  Y-VALUE = - 0 . 5 0 1 7 0 8 9 E - 0 1  AT X = 0.0 









NON-LINEAR  TRANSIENT  FROELEM . . . SORT1  OUTFUT  FORMA7 JANCARY 1 ,   1 9 7 6   N A S T R A N  12/31,'74  PAGE 2 9  
X Y - O U - T P U T   S U M h : A R Y  
S'J6Ct.SE 1 
RESFChSE 
VELOCITY C!JF.VE 4 (   3 )  
X Y - P A I R S   W I T H I N  FRArdE L I L I I T S   W I L L   B E   P L O T T E D  
P E N S I Z E  = 1 
T i l I S  I S  CURVE 1 OF  WHOLE  FRAME 2 
C l l R V E   T I T L E  = 
X - A X I S   T I T L E  = T I M E   I N  SECONDS 
Y - A X I S   T I T L E  = D E G R E E S   C E L S I U S   P E R   S E C O N D   G ? ( l O O . l . 4 )  
Tt iE  FOLLOWING  INFORMATIOk I S  FOR THE  AEOVE  5EFINEO  CURVE  ONLY 
W i T H I N  THE FRAME X - L I M I T S  ( x = 0 .0  TO X = 0 . 1 3 5 0 0 0 0 E  04 ) 
THE  SMALLEST  Y-bCLUE = - 0 . 2 0 1 3 l E 3 E  00 AT X = 0 . 0  
THE  LARGEST  Y-VALt iE  = - 0 . 2 4 0 1 2 2 5 E - 0 2  AT X 0 . 1 3 5 0 0 0 0 E  0 4  
W I T H I N   T H E  X - L I M I T S   O FC L L   D A T 4  ( X = 0 . 0  TO X = 0 . 1 3 5 0 0 0 0 E  04 ) 
THE  SMALLEST  ' I -VALUE = - 0 . 2 0 1 3 1 8 3 E  00 AT X = 0 . 0  
THE  LARGEST  Y-VALUE = - 0 . 2 4 0 1 2 2 5 E - 0 2  AT X '=  0 . 1 3 5 0 0 0 0 E  04 
E N D  O F  S U M M A R Y  
NON-LINEAR  TR NSIENT PFiOBLEM . . . SORT1  OUTPUT FCRMAT JANUARY 1 .  1976 NASTRAN 12/31/74 PAGE 30 
F R A M E 
? I * *  . * * *  t l * *  *,*. * * A *  
* * * " r * * * * r  
v * * * " * b * v *  
U * * l * * * t * .  
,I** - * * +  *." t . t *  * I * *  




I SECREES CELSIUS G P ( 1 0 0 . 1 . 3 )  
I 
I 
I 2 . 0 6 4 6 4 7 E  02 
? I 
3.000000E 02 I 
0 , o  I 
4. .5000E 02 I C 
I h 





1 . 3 5 0 O E  03 3 I * A 
2 . 5 3 2 3 2 3 E  02 _ " " " " _ _ _ _ _ _ _ " _ " " " " " ~  ""_""""""""""""""""""""""""""""""""""""""""" 
* 





NON-LINEAR  TRANSIENT FROBLEM . . .  SORT1  OUTPUT FORWAT JANUARY 1 .  1976 NASTRAN 12/31 174  PAGE 3 1  
I 
X-AXIS T I T L E  = TIME 
+""""" 
I N  S E C O N D S  
""""""""". "" "" 
I 
I D E G R E E S   C E L S I U S  PER SECOND GP(  1 0 0 . 1 . 4 )  
I 
I - 2 . 4 4 1 4 0 5 E - 0 5  - 1 . 2 2 0 7 0 3 E - 0 5  




. _  
0.0 I 
+""""""""""""""- """"""""""""""""""""""""""""""""""""""""".""+ 
.o t I I 
. E O O J E  02 I * 1 I 
8 . 0 0 0 0 E  02 I I * I 
. 3 5 0 3 E  03 I I 8 
+""""".""""""""" """"""""""""""""""""""""""""~~"""""""".""""""+ 
NON-LINEAR  TRANSIENT PROBLEM . . .  SORT1 OUTPUT FORMAT JANUARY 1 .   1 9 7 6  NASTRAN 12/31 /74  PAGE 32 
! 
X - A X I S  T I T L E  T I M E  I N  SECISNOS 
+""""""""""""""- - 
I DEGREES CELSIUS PER  SECOND GP 
I 
: - 5 . 0 1 7 0 6 9 E - 0 2  
+""""""""""""""- - 
0.0 
4 . 5 0 0 0 E  02 I 
9 . 0 0 0 0 E   0 2  I 
1 . 3 5 0 0 E  03 I 
- .  ""- """ 
F R A M  E 
**-• I * * .  * * * *  * b i t  * *  
* b * * b * b .  * 
* * * * * * * *  a 
* * * * * * * *  * 
I t * *  * * * *  v t * *  I * * *  *,** 
""""""""""""""""""""""""""""""""""""""""""..+ 
I 
' (  1 0 0 . 1 . 4 )  I 
I 











X - A X I S   T I T L E  = T I M E  I N  SECONDS 
i""""""""""""""- "."" """ """""""."-"""""""~""""~~""""""""""""""~+ 
:. I I 
' I D E G R E E S   C E L S I U S   2 E R   S E C O N D   G P ( 1 0 0 . 1 . 4 )  I 
r I 
I - 2 . 0 1 3 1 8 3 E - 0 1   - 1 . 0 1 8 5 9 R E - 0 1   - 2 . 4 0 1 2 2 5 E - 0 3  I 
+""""""""""""""- """.""""""""-"""-"""""""""""""""""""""""""""""+ 
0.0 I I 
4 . 5 0 0 0 E  02 I I I 
9 . O O C C E  02  1 I I 





. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
N b S i R A N  LGASED  2T  LGCA'ION 1 2 C F 2 0  
T I M E  T O  GO 52) CPU S I C . .  2?2  :/0 5 E C .  
* 0 CPU-SEC.  3 ELLPSEG-SEC.  
I 0 CPU-SEC.  
SEMI BEGN 
3 ELAPSED-SEC. 
* 1 CPU-SEC. 3 E L ~ F S E D - S E C .   N l S T  
SEMT 
* 1 CPU-SEC. 3 ELLPSED-SEC.  
* 1 CPU-SEC.  
G N F I  
3 ELAPSED-SEC.  
* 1 CFU-SEC.  5 ELL?SED-SEC.  I F P 1  
XCSA 
* 1 CPU-SEC. 9 ELLFSEED-SEC. X502 
* 2 CPU-SEC. :> EL:?SEL-SEC. DO I F P  
f 3 CPU-SEC. 25 ELCFSEC-SEC. END I F P  
* 3 CPU-SEC. 25 ELAFSED-SEC.  X G P I  
I 5 CPU-5EC.  32 ELAPSEC-SEC.  SEM1 END 
= 2 1  I / O  SEC. 
t 5 CPU-SEC.  35 E L J P S E 2 - S E C .  "" L I N K  END - - -  
1 5 CPU-SEC. 55 ELAPSED-SES.  XSFA 
7 5 C P U - 5 E C .  37 ELL;SED-SEC. XSFA 
5 CPU-SEC. 33 ELcOSED-SEC.  "" LINKNSD2 - - -  
L A S T   L I N K   D I G  NOT USE SC3;6 CYTES  OF OPEt; CORE 
5 CFU-SEC.  27 ELAFSED-SEC.  3 GP 1 GEGN 
5 CPU-SEC. 62  ELAPSED-SEC. 3 GP 1 E k D  
f 5 CPU-SEC.  C7 E L A P S E 3 - 5 E C .  8 GP2 BEGN 
t 5 CPU-SEC. ui ELLPSEO-SEC. 8 GP2 E r m  
* 5 CPU-SEC.  48 ELLPSED-  SEC.  10 P L T S E T  EEcN 
* 5 CPU-SEC.  i s  El.LPSEa-SEC. 10 PLTSET EN@ 
I 3 CPU-SEC. 13 ELLFSED-SEC.  
* 5 CPU-SEC. 50 ELbPSED-SEC.  1 2  PRTXSG EPrD 
1 2  PRT::'SG BEGN 
* 3 C P U - S E C .   5 1   E L L F S E D - S E C .   1 5   S E T V A L BEGN 
5 CPU-SEC. 51 ELL?PSED-SEZ. 
1 5 CPC-SEC. 
1 3   S E T V A L  END 
53 ELLPSED-SEC.  * 3 CPU-SEC. 
2 1  G P 3  GEGN 
64 ELCPSED-SEC.   21   GP3 E!:D * 5 CFU-SEC. 64 E L L P Z i C - S E C .  23 T A l  BEGN 
* 6 CFU-SEC.  !J ELL"SCG-SEC.  23 T A l  END 
* 6 CPU-SEC. 77 E L I ? Z L D - S E C .  "" L I N K N S 0 3  - - -  
" 
= 53 1/0 L E C .  
L A S T   L I N K  Dl9 NOT USE 8 2 7 E Z  BkTES OF OPEN  CORE 
* 6 CFU-SEC.  
* 6 CPU-SEC.  
* 8 CPLI-SEC. 
* 6 CPU-SEC. 
* 6 CPU-SEC.  
* G CFU-SEC.  
= 63 1/0 SEC. 
* 6 CPU-SEC. 
I 6 CPU-SEC.  
* 6 CPU-SEC. 
* 6 CPU-SEC.  
* 6 CPCI-SEC. 
* 6 CPU-SCC. 
* 6 CPC-SEC. 
* 7 CPU-SEC. 
* 7 CPU-SEC.  
I 7 CPU-SEC. 
7 CPU-SEC. 
LAST LINK D l D  F!3T 
t 
81 E L L r S E D - S E C .  
N l   E L C F S E D - S E C .  27 SMAl  GEGN 
L I N K  END - - -  
05 ELAPSED-SEC. 27 SMAl END 
i l S  ELC?SEO-LEC. 30 S M A 2  5EG!'1 
tS9 ELAPSED-SEC.  
!ID ELAPSED-SEC. 
30 SEA2 ERD 
"" L I N K N 5 0 5  - - -  
"" 
USE 6-12:s BYTES  OF  OFEN CORE 
97 ELAPSED-SEC. "" L I N K  END - - -  
!I7 ELPPSE3-  SEC.  35 RivlG BEGN 
'IO1 E L C P 5 E D - S E C .  
102 ELAPSFD-SEC. 
SDCO  MP 
I03  E?.!FSED-SEC. 
SDiO MP 
F 5 S  
lG6 ELAPSED-SEC.  
107 ELAPSED-SEC. 
F OS 
Ll F Y A D 
107 E i i F S E D - S E C .  VPYA D 
100 ELCLSED-SEC.   TEAN POSE 
109 ELL;SE'~-SEC. 
129 E L L F S L D - S E C .  
T K A X  POSE 
UPYC 3 
KETHOD 2 NT.NBR  PASSES = 1 . E S T .   T I M E  = 0 .0  
1 7 C P U - S E C .   1 1 0 E L A P S E D - S E C .   M P Y A  D 
* 7 C P U - S E C .   1 1 2   E L P F S E D - S E C .  35 RMG END 
* 7 CPU-SEC.  . i 3  ELAFSED-SEC.  "" L I N K N S 0 4  " -  
= 80 I/O s i c .  
* 7 CPU-SEC.  118 ELAPSED-SEC.  "" 
* 7 C P U - S E C .   i 1 8   E L A P S E D - S E C .  40 GP4  BEGN 
LIF iK   END - - -  
* 7 C P U - S E C .   1 2 1   E L A P S E D - S E C .   4 0   G P 4 END 
* 7 CPU-SEC.  - 2 7  ELAPSED-SEC.  46 GPSP  BEGN 
* 7 CPU-SEC.  i 2 3  ELAPSED-SEC.  46 GPSP  EKD 
I 7 C P U - S E C .   1 2 4   E L A P S E D - S E C .  "" L I N K N S 1 4  - - 
= 88 1/0 SEC. 
* 7 CPU-SEC.  
e 7 CPU-SEC.  
128 ELPPSED-SEC.  
128 ELAPSED-SEC.  47 OFP 
L I N K  END - - -  
BEGN 
* 7 C P U - S E C .   1 2 8   E L L , P S E D - S E C .  47 OFP END 
= 91 1/0 SEC. 
METHOD 2 hT,NBR  PASSES = 1 . E S T .   T I M E  = 
L A S T   L I N A   D I D  NOT U S E   7 2 5 2 0   B Y T E S   O F   O P E N  CORE 
L A S T   L I N H  DIC NOT USE  1170SC  BYTES  OF  OPEN CORE 
"" 
* 7 C P U - S E C .   1 3 0   E L A P S E D - S E C .  "" L I N K N S 0 4  - - -  

























8 CPU-SEC.  
El CPU-SEC.  
8 CPU-SEC.  
8 CPU-SEC.  
8 CPU-SEC.  
8 CPU-SEC.  
8 C P U - S E C .  
0 CPU-SEC.  
8 CPU-SEC.  
9 CPU-SEC.  
9 CPU-SEC.  
9 CPU-SEC.  
3 CPU-SEC.  
9 CPU-SEC. 
9 CPU-SEC.  
10 CPU-SEC.  
1 0   C P U - S F C .  
10 CPU-SEC.  
1 0   C P U - S E C .  
1 0   C F L - S E C .  
1 0   C P U - S E C .  
1 1   C F U - S E C .  
1 1   C P U - S E C .  
1 1   C P U - S E C .  
1 1   C P U - s c 2 .  
1 1   C P U - S E C .  
1 1 3  1 / 0  SEC. 
733 ELAPSED-SEC.  
135 ELAPSED-SEC.  
1 3 3   E L A P S E D - S E C .  
1 3 6   E L A P S E D - S E C .  
139 ELAPSED-SEC.  
140 ELAPSED-SEC.  
1 4 0   E L A P S E D - S E C .  
1 4 2   E L A P S E D - S E C .  
1 4 2  ELAPSEC- 'SEC.  
1113 E L A P S E D - S E C .  
1/15 ELAPSED-SEC.  
146 ELAPSED-SEC.  
1 4 6   E L A P S E D - S E C .  
l a 7   E L A P S E D - S E C .  
1 4 7  E L A P S E D - S E C .  
1 5 1   E L i P S E D - S E C .  
1 4 9   E L C P S E 9 - S E C .  
152 ELAPSED-SEC.  
1 5 2   E L A P S E D - S E C .  
I! i3 ELAPSED-SEC.  
153 ELAPSLD-SEC.  
I55 ELLPSED-SEC.  
I 5 4  ELAPSED-SEC.  
1 5 7   E L A P S E D - S E C .  
1 5 0   E L A P S E D - S E C .  
1 5 6   E L A P S E D - S E C .  
5 1  

























ACE1  BEGN 
L I N K   E N D  - - -  
W E 1  END 
W E 2  BEGN 
D 
METHOD 2 I.IT.NBR PASSES = 
D 




METHOD 2 T .N3R  PASSES = 
D 
D 
METHOD 2 NT.Nt3R  PASSES = 
D 
D 
METHOD 2 T .NBR PASSES 
D 




METHOD 2 NT.NBR PASSES = 
D 




METHOD 2 T .NBR  PASSES = 
D 
MCE2  END 
L I N K N S O 6  - - -  
LAST i I N i - D I t ? N G T  U S E   1 0 2 1 3 2   B Y T E S  OF OPEN  CORE 
* 1 1  C F U - S E C .  160 ELCPSED-SEC.  
* 1 1  C P U - S E C .  1 6 5  ELAPSED-SEC.  
"" L I N K   E N D  - - -  
75 3 P D  BEGN 
* 1 1   C P U - S E C .   1 6 3   E L A P S E D - S E C .  7 5  DPD  END 
* 1 1  CPU-SEC.  165 ELAPSED-SEC.   XSFA 
* 1 1  C P U - S E C .  1 6 6   E L C P S E D - S E C .  
* 1 1  C P U - S E C .  1 6 6   E L A P S E D - S E C .  "" L I N K N 5 l D  - - -  
XSFA 
1 2 2  1/0 S E C .  
1 . E S T .   T I M E  = 
1 , E S T .   T I M E  = 
1 . E S T .   T I M E  = 
1 . E S T .   T I M E  = 
1 . E S T .   T I M E  = 
1 . E S T .   T I M E  = 
1 , E S T .   T I M E  = 
1 . E S T .   T I M E  = 
1 . E S T .   T I M E  = 
0.0 










* l  
* 1  
L I N K  D I D  NOT U S E   1 1 6 4 1 6   B Y T E S  OF 
1 CPU-SEC. 
1 CPU-SEC. 
" 11 C?LI-SEC. 
* 1 1   C P U - S E C .  
168   ELAPSED-SEC.  
* 1 1   C P U - S E C .  
183 ELLPSED-SEC.  
* 11   CPU-SEC.  
1 € 9  ELLPSED-SEC. 
' i o  ELPPSED-SEC. 
* 1 2   C P U - S E C .   1 7 1  ELAPSED-SEC. 
* 1 2   C P U - S E C .  
* 12 CPU-SEC. 
:;1 ELLFSED-SEC.  
* 1 2   C F U - S E C .  
1; ELG 'SED-SEC.  
* 1 2   C P U - S t C .  
175 ELAPSED-SEC. 
* 12 CPU-SEC. 
t i ?  ELAPSED-SEC. 
174   ELCPS€D-SEC.  
= 128 I / O  SEC. 
168 ELAPSED-SEC.  
1 6 8  E L C P S E ~ - S E C .  
L A S T   L I N K  D I D  NOT USE 1 1 7 0 6 i  BYTES OF 
12 CPU-SEC. 
1 2   C P U - S E C .  i56 ELPFSE9-SEC.  
176   ELLPSED-SEC.  
1 2   C P U - S E C .  
1 2   C P U - S E C .  
1 2   C P U - S E C .  
1 3   C P U - S E C .  
1 2   C F U - S E C .  
"13 CPU-SEC.  
!3 CPU-SEC. 
1 3   C P U - S E C .  
1 3   C P U - S E C .  
1 3   C P U - S E C .  
1 4 3  1 /0  SEC. - -, - "~ 
* 1 3  CPU-SEC. 
* 1 3  CPU-SEC. 
* 1 3  CPU-SEC. 
* 1 3  CPU-SEC. 
:' 1 5  CPU-SEC. 
= 203 1/0 Sic. 
* 1 5  CPU-SEC. 
L A S T   L I N K  $1, FiOT 
LAST  L INK D I E  NOT 
* 1 5  CPU-SEC. 
* 1 5  CPU-SEC. 
* 15 CPU-SEC. 
* 15 CPU-SEC. 
* 1 5  CPU-SEC. 
1 5  CPU-SEC. 
* 15 CPU-SEC. 
* 1 5  CFU-SEC.  
* 1 5  CPU-SEC. 
= 2 1 3  1/0 SEC. 
* 1 5  CPU-SEC. 
* 1G CPU-SEC. 
16 C?Y-SEC.  
1 6  CPU-SEC.. 
= 2 1 3  1/0 SEC. 
* 1 6  CPU-SEC. 
L A S T   L I h K  D I D  NOT 
L A S T   L I K K  D I D  NOT 
* 1 6  CPU-SEC. 
* 1 6  CPU-SEC. 
* 1 6  CPU-SEC. 




1 h:TFiXlN BEGN 
" _  L I N K  END - - -  
81 MTRXIN EP!D 
83 PARth l  BEGN 
83 PARAY  END
XSFA 
XSFA 
88 GKAD ENG 
XSFA 
XSFA 
"" L I N K N S 0 5  - - -  
ea GKAD BEGN 
OPEN CORE 
92 TRLG BEGN 
L I N K  END - - -  "" 
183  ELAPSED-SEC.   L l  P  Y  A 




187   ELAPSED-SEC.  Id? Y A 
;87 ELAPSED-SEC. MPYA 
786 ELAPSED-SEC. nwyb 
. t;D ELAPSED-SEC.  MPYA 
. I ;? ELAPSE@-SEC. I P Y A  
;[I9 ELLFSED-SEC.  92 
l < J O  ELA?SED-SEC. "" 




196   ELCFSED-SEC.  
2 4 1   E L C P 5 E D - S E C .  
2 J 1   E L L P 5 E D - S E C .  
U S E   6 9 i E E   Y Y T E S  OF 
2 3 5   E L A P S E D - S E C .  
245 ELLPSED-SEC.  
.*!.:E EL'FSE3-SEC. 
2 4 7   E L C F S E D - S E C .  
2'17 ELAPSED-SEC. 
247   EL t ,?SED-SEC.  
2-18 ELLPSED-SEC.  
2 4 9   E L A P S E D - S E C .  
251   ELAPSED-SEC.  
2 5 1   E L L F S E D - S E C .  
U S E   1 1 9 1 1 2   B Y T E S  OF 
257 ELAPSE3-SEC.  
2 5 7   E L i ? S E D - S E C .  
258 E L L F S E D - S E ~ .  
2 5 8   E L L i S E D - S E C .  
USE  1145 :2   ZYTES OF 
2 %  ELLP5LD-SEC.  
26.1 EL1PSED-SEC.  
2 6 7   E L A P S E D - S E C .  
287 ELAPSED-SEC. 
D 
METHOD 2 T .NBR  PASSES = 
D 




METHOD 2 NT.NBR  PASSES = 
D 




L I N K N S l l  - -  - 
OPEN CORE 
97 TRHT  BEGN 
L I N K  END - - -  
DECO MP 
97 TRHT END 
DECO MP 
"" L I N K N S 1 2  - - -  
"" 






1 1 1  PARPM EidD 
i 11  PARAU BEGN 
1 1 5   S D R I  BEGN 
MPYA D 
YPYA D 
1 1 5   S D R l  END 
L I N K  END - - -  
UETHOD 2 NT.NBR  PASSES = 
"" L I N K N S 0 8  - . -  
OPEN CORE 
"" L I N K  END " -  
1 1 8   P L T T R A N  END 
1 i 0  PLTTRAN BEGN 
"" LI'NKNS13 - - -  
OPEN CORE 
"" L I N K  END - - -  
120 S D R Z  BEGN 
1 2 0  SDRZ END 
"" L I N K N S l 4  - - -  
1 . E S T .   T I M E  = 0.0 
1 . E S T .   T I M E = 0.0 
1 . E S T .   T I M E = 0.0 
1 . E S T .   T I M E = 0.0 





= 228 I j o  s ic .  
L A S T   L I N K   D I D  i;OT USE 66-128 E' ITES 3 F  OPEN CORE 
f 16 C P U - S E C .  275. E ~ ~ P ~ E ~ - S E C .  "" L.INK EKD - - -  
* 16 C F 2 - S E C .  
* 16 CPU-SCC.  
2;s E L A P S E D - S E C .  121 SDR3 EECIJ 
* 16 C P U - S E C .  
278 Ei .CF5ED-SEC. 
27.3 ELAPSED-SEC.  
121 SDR3 ER3 
* 17 CPU-SEC.  
122 O F P  BEGN 
2&.3 E L f i i S E O - S E C .  122 O F ?  
* 17 C P U - S E C .  
EhD 
?C'3 E L L F S E D - S E C .  130 XYTRAN BEG?! 
1f7 ELAFSED-SEC.  130 XYTRLN E K D  * 19 CPU-SEC.  
19 CPU-SEC.  %C8 E L L P S E D - S E C .  
246 I j0 SEC. 
- - - -  L INKNSGZ - - .  
L A S T   L I K K  DID NOT USE C 9YTES OF O?EN CORE 
* 19 C P U - S C C .  297 ELAPSED-SEC.  
* 13 C P U - S E C .  
L I N K  END - - -  
2517 E L J F S E C - S E C .  132 XYPLOT  EEGN 
* 19 CPU-SEC.  
* 13 CPU-CJEC. 
2-78 EL"5EO-SEC. 
298 EL'PSED-SEC. 
132 XYPLOT EKD 
138 E X I T  aEGN 
= 247 IjO SEC.  
"" 
" " " " " " " " _ _ " " " " " " " " " " " "  " _ _ " " " " " " " " " "  
LAST L I N K  3iD NOT USE 97232 BYTES OF OPEN CORE 
AMOUNT OF OPEN  CORE NOT U S E 3  = OK BYTES 
MODELS 91.95 
I B M  360-370 SERIES 
RIGID FORMAT SERIES M 
LEVEL 15.5.3 
JANUARY 7 .  1976 NASTRAN 12/31/74 PAGE 
N A S T R A N   E X E C U T I V E   C O N T R O L   D E C K   E C H O  
s 
$*l********ttf****l****~*~****************************************************** 
~ * t * * * t * t * . t t f * * . ~ * D * * , * ~ . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
s 
s 
I D  CLASS PROBLEM FIVE. C.E. JACKSON 











S REOUEST  FOR DIAGNCSTIC WHICH PRINTS OUT  CONVERGENCE CRITERIA 




S REQUEST  FOR DIAGNCSTIC PRINTOUT WHICH LISTS THE R I G I D  FORMAT BEING EXECUTED 




$ THE RIGID FORMAT I S  BEING ALTERED TO  CAUSE NASTRAN TO  STOP  ROCESSI.NG 
s 
$ AFTER DMAP  STATEMENT 20 
ALTER 20 
EXIT  S 
s 
0 THE RIGID FORMAT I S  BEING ALTERED TO PROVIDE TRANSIEKT OUTPUT 
0 3 TO  SEE THE DIFFERENCE. THIS ALTER PLUS THE DIAG 14 ADDITION ARE THE ONLY 
0 SORTED BY TIME STEP  RATHER  THAN BY GRID POINT. COMPARE  THE  OUTPUT WITH PROBLEM 
$ CHANGES  FROM  PROBL.EM 3 MADE I N  EXECUTIVE CONTROL. THE ONLY OTHER 
S CHANGE  WAS  MADE TC THE TSTEP CARD I N  THE  BULK DATA. 
s 
ALTER 122 




$ START  OF EXECUTIVE CONTROL S t * * ~ * t * * t l ~ + t + t t ~ l l . I L . * t . C + . . I , L . + L t C L * ~ * ~ * ~ * ~ * * *  
s 'THE NON-LINEAR TRANSIENT SOLUTION ALGORITHM IS TO BE USED 





















































49  . 
C A S E   C O N T R O L   D E C K   E C H O  
0 
~ * * * f * * * * * l * t * * . * t * * * * ~ * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * f * * * * * * * * * * * * * * * * * * * * *  
s END OF EXECUTIVE CONTROL - - -  START CASE CONTROL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
p+***.******.****t********************************~****************************+. 
s 
TITLE= NON-LINEAR TRANSIENT  PROBLEM ... PRODUCE  STRUCTURE PLOT 
s 




S REQUEST  SORTED  AND  UNSORTED  OUTPUT 




TOP  OF  PAGE) 





S SELECT  HE  TEMPERATURE  SET  WHICH IS AN ESTIMATE OF  THE FINAL SOLUTION VECTOR 
S THE FINAL TEMPERATURE I S  SEVERAL  HUNDRED  EGREES DIFFERENT FROM THE 

















$ DEFINE A GROUP  OF GRID POINTS TO  BE  REFERENCED  BY  AN  OUTPUT  REOUEST 
f 
SET 5 = 1.2.3.4.5.6.7.8.10D 
0 




S THE  FOLLOWING  CARDS  REQUEST 4 FRAMES  OF TRANSIENT  PLOTS 
NOTE  THAT NO  SPC SET IS SELECTED, AND  THAT  DLOAD  HAS  REPLACED  LOAD. 
THE SELECTION OF THIS SET I S  OPTIONAL FOR  SOL 9.  BUT  SHOULD  BE  MADE I F  







5 6  
57 












7 0  
7 1  
7 2  
73 
74 
7 5  
76 
7 7  









C A S E   C O - N T R O L   D E C K   E C H O  
s THESE PLOTS WILL BE PRODUCED IMMEDIATELY ON THE PRINTER 
$ 
OUTPUT(XYCUT)  
X T I T L E = T I M E   I N  SECONDS 
Y T I T L E .   D E G R E E S   C E L S I U S   G P ( 1 0 0 . 1 . 4 )  
$ 
$ ' D I S P '  MEANS  THAT  HE  GRID  POINT  EMPERATURE  WILL  BE  PLOTTED  VERSUS  TIME 
$ ' T l '  IS R E O U I R E D   ( V E S T I G I A L  REMNANT  FROM THL  STRUCTURAL  VERSION  OF  NASTRAN) 
$ A L L  OF THESE  PLOTS  WILL  APPEAR ON ONE  FRAME 
$ 
XYPAPLOT D I S P / l O O ( T l ) ,   l ( T 1  ) . 4 ( T 1 )  
X T I T L E = T I M E   I N  SECONDS 
Y T I T L E =   D E C R E E S   C E L S I U S   P E R   S E C O N D   G P ( 1 0 0 . 1 . 4 )  
$ 
S 'VELO'   MEANS  THAT  HE  THERMAL  VELOCITY  WILL  BE  PLOTTED  AS A FUNCTION  OF  T IME 




$ THE  FOLLOWING  SET OF  CARDS WILL  GENERATE  A PLOT  OF  THE  STRUCTURAL 
0 ELEhlENTS I N  THE  PROBLEM  BEING  SOLVED.  OUTPUT  WILL  BE  PRODUCED FOR A 
$ S C  4020  PLOTTER.   THIS  PLOT  PACKAGE  MUST  BE  THE  LAST  SET  OF  CARDS  BEFORE  'BEGIN 
B 
$ B U L K ' .  A SEVEN  TRACK  PLOT  APE  MUST  BE  PROVIDED. 
O U T P U T ( P L 0 T )  
SET  1   ALL 
F I N D  S E T   1O R I G I N  1 SCALE 
PLOT  SET  1ORIGIN  1 L A B E L   G R I D   P O I N T S  
$ 
PLOT  SET 1 O R I G I N  1 LABEL  ELEMENTS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I 
B E G I N   B U L K  
$ END  CASE  CONTROL --. START  BULK  DATA * * * * + + * 1 * + + + + 1 * + * + * * * 8 * ~ ~ * * ~ * * * ~ ~ ~ * * * 8 * * *  
3 
r 
NCN-::NEAR TRANSIENT  PROBLEM . . .  PRODUCE STRUCTURE  PLOT JANUARY 7 .  1976 NASTRAN 1 2 / 3 1 / 7 4  PAGE 4 
1 N . P U T   B U L K   D A T A   D E C K   E C H O  
$ 
. 1 . . 2 . . 3 . . 4 . . 5 . . 6 . . ? . . 8 . . 9 . . 1 0 .  
$ U N I T S  MUST BE  CONSISTENT 
$ I N   T H I S  PROBLEM.  METERS.  WATTS. AND DEGREES  CELSIUS ARE USED 
$ 
$ 
$ D E F I N E   G R I D   P O I N T S  
$ 
G R I D  1 0.  0. 0 .  
G i i I D  2 . 1  










G R I D  6 . l  
0. 
G R I D  7 
. 1  
. 2  
0. 
GRIG 0 .3 
. 1  0 .  
. 1  0. 
G R I D  9 
GRID 10 
0. . 2  0 .  
0. - . l  
GRID 100 
0. 
- . 0 5  .05 0. 
$ 
$ CONNECT G R I D   P O I N T S  
s 
CROO 10  100 10 2 
CROD 20  100 9 6 
COUAO2 30 200 1 2 6 5 
COUADZ 4 0  200 2 3 7 6 
COUAO2 5 0  
$ 
200 3 4 0 7 
$ DEFINE  CROSS-SECTIONAL  AREAS AND/OR THICKNESSES 
$ 
PROD i o0  1000 . O D 1  
POUAD2 200 1000 .01 
$ 
$ DEFINE  MATERIAL  THERMAL  CONDUCTIVITY AND  THERMAL  MASS 
. 
$ 
MAT4 1000 200. 2.426+6 
$ 
$ DEFINE  CONVECTIVE  AREA  AN0  CONVECTIVE  COEFFICIENT 'H '  
$ 
CHBDY 60 300 L I N E  1 5 
+CONVEC 100 100 
PHBDY 300  3000 .614 
MAT4 3000 200 .  
$ 








5 D E F I N E   A P P L I E D  LOADS 
1 .  5 
1 .  1 
1 - 1 .  
1 - 1 .  
SLOAD 300 1 4 .  2 0 .  
ALUMINUM 
+CONVEC 
RON-LINEAR  TRANSIENT  PROBLEM ... PRODUCE  STRUCTURE  PLOT  JAN ARY 7 .  1976 NASTRAN 1 2 / 3 1 / 7 4  PAGE 5 
I N P U T   B U L K   D A T A   D E C K   E C H O  
SLOAD 300 3 8. 4 
SLDAD 300 
4. 
5 4. 6 
SLOAD 300 7 8. 8 4. 
8. 
0 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
3 THE  FOLLOWING  BULK  DATA  CARDS WERE ADDED  TO  CONVERT  PROBLEM  ONE  TO 
I THE  SPC  ARO 
S PROBLEM TWO. THE.ONLY  BULK  DATA  CARD  REMOVED FROM THE  PREVIOUS  SOLUTION WAS 
s 
S 
B THIS  SPCl   CARD  REPLACES  THE  SPC  CARO  REMOVED FROM ABOVE 
3 
S P C l   1 0 0  
s 
1 1 0 0  
3 R A D I A T I O N  BOUNDARY  ELEMENTS 
3 
CHBDY 200 2000 AREA4 1 2 
CHBOY 300 2000 AREA4 2 
CHBDY 400 
3 
2000 AREA4 3 4 
CHBDY 500 2000 AREA4 5 
CHBDY 600 2000 AREA4 6 
6 
CHBDY 700 2000 AREA4 7 e 
s 
3 E M I S S I V I T Y  OF R A D I A T I N G   E L E M E N T  
S 
PHBDY 2000 .90 













$ E S T I M A T E  OF FINAL  STEADY  STATE  SOLUTIO'. ,   VECTOR - - -  REFERENCED 
3 BY TEMP(MATER1AL)  I N  CASE  CONTROL 
3 




3 P A R A M E T E R S   C O N T R O L L I N G   R A D I A T I O N   L O A D I N G   A N D   T H E   I T E R A T I O N ~ L O O P I N G  
3 
PARAM  TABS 273.15 
PARAM  MAXIT  8 
P A R A M   S I G M A   5 . 6 8 5 E - 8  
3 
PARAM  EPSHT .0001 
B D E F I N I T I O N   O F   T H E ' R A D I A T I O N   M A T R I X  
$ ALL   OF   THE  RADIATION  GOES  TO  SPACE 
3 




0 .  0 .  0 .  0 .  0. 
0 .  0 .  
0 .  
RADMTX 3 
0 .  
0 .  0 .  
0 .  
0. 
0 .  
RADMTX 4 
0 .  
0. 0 .  0 .  
RADMTX 5 0 .  0 .  
RAOMTX 6 
f 
0 .  
NON-LINEAR  TR NSIENT PROBLEM . a .  PRODUCE  STRUCTURE  PLOT  JAN ARY 7 .  1 9 7 6  NASTRAN 11/31/74 PAGE 6 
I N P U T   B U L K   D A T A   D E C K   E C H O  
I THE FOLLOWING BULK DATA CARDS WERE ADDED FOR THE TRANSIENT SOLUTION - - - - - - - - - -  
S THEY  CONVERT  PROBLEM  TWO  TO  PROBLEhl  THREE 
$ NOTE  THAT  HE SPCI SET WAS  NOT SELECTED IN CASE  CONTROL 
$ NOTE  THAT  SPCF  OUTPUT IS NOT  REOUESTED I N  TRANSIENT 
$ NOTE  THAT  HERMAL  MASS  WAS  ADDED  TO 'MAT4' CARD 1000 
$ NOTE  THAT  HE OIAG CARD I N  THE EXECUTIVE CONTROL  WAS IRRELEVANT 
5 NOTE  THAT  HE  LOAD  REOUEST I N  CASE  CON-AOL IS NOW A  DLOAD  REOUEST 
5 
s 
f TRANSIENT SINGLE  POINT CONSTRAINT  METHOD 
S CONSTRAIN GRID  POINT 100 TO 300 DEGREES CELSIUS 
5 
CELASP 300 l .+S 100 1 
SLOAD 300 100 300.+5 
0 
S DEFINES A  CONSTANT  LOAD SET APPLIED FROM 14. f O  T=1.+6 SECONDS 
f 
TLOAD2 300 300 0 .  1.+6 0. 0. +TL1 
+TL1 0.  0. 
I 
$ DEFINE5 THE  NUMBER OF INCREMENTS.  THE STEP SIZE, AND THE PRINTOUT FREQUENCY 
S REFERENCED I N  CASE  CONTROL  AS 'TSTEP' 
S EACH TIME STEP IS 30 SECONDS 
I .  
TSTEP 500 45 30. 15 
s 





THE  FOLLOWING  CHANGES  WERE  MADE  TO  CONVERT  PROBLEM  THREE  .TO  PROBLEM  FOUR 
S THE  ONLY  BULK  DATA  CARD  WHICH  WAS  CHANGED  WAS THE TSTEP CARD. 
S WHOSE  FREOUENCY OF OUTPUT  WAS  CHANGED  FROM  EVERY STEP TO EVERY 15 STEPS. 
I THE  ONLY  OTHER  CHANGES  FROM  PROBLEM  THREE  WERE I N  EXECUTIW CONTR0.L.  WHERE . . . . 
S A NEW D I A G  CAGD  AND AN ALTER WERE  ADDED. 
$ 
$**t*tt**l**.t***l*tt**ttt***t*t****.**************************'*****..********~~ 
f THE  FOLLOWING  CHANGES  WERE  MADE  TO  CONVERT  PROBELM FOUR TO PROBLEM'FIVE' 
f A  PLOT  APE WAS REOUESTED 
0 AN ALTER WAS  ADDED I N  EXECUTIVE CONTROL 
S A  PLOT  PACKAGE WAS  ADDED  TO  THE  CASE  CONTROL 






. , . .  
$ END  OF  BULK  DATA I ~ ~ Z I ~ l ~ l l + ~ + ~ O L * t l O ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ O ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ O ~ ~ ~ ~ ~ O ~ ~ ~ ~ ~ ~ ~ O ~ O  
TOTAL COUNT= 151 
*** USER INFORMATION MESSAGE 207. BULK  DATA  NOT  SORTE0.XSORT WILL RE-ORDER  DECK. 
NGN-LINEAR  TRANSIEhT PROBLEM . . .  PRODUCE  STRUCTURE  PLOT 
CAR0 
COUNT 
2 -  
1 -  
4 -  
3 -  
5 -  




















26 -  
27 - 
28 - 
























. 1 . .  2 
CHEDY 60  
+CONVEC 100 











G R I D  
G R I D '  
G R I D  
G R I D  
G R I D  
G R I D  
G R I  0 
G R I D  
GRID 
G R I D  
hlA74 






P A R A M  
PHBDY 





R A D M T X  
R A D M T X  
R A D M T X  
R A D M T X  

















5 0  
10 
20  





































S O R T E D  B U L K  
. 3 .. 4 









200  1 








. 2  
0.0 
. 3  
.1 
. 2  
.. 3 
0.0 
0 . 0  





























.1  0.0 
. 1  0.0 
. 1  0 . 0  
. 1  
.2 
0.0 
0 . 0  
-.l 
.os 0 . 0  
0.0 




1 1 .  
1 
5 
1 .   1  
.OOOl 
8 
5 .685E-8  
3000 .a14 




. 9 0  
JANUARY 7. 1 9 7 6  











7 .. 8 .  
NASTRAN 1 1 / 3 1  174 PAGE 7 
9 .. 10 
+CONVEC 
ALUMINUM 
1 - 1 .  
1 -1 .  
300  400 500 600 7 0 0  
0 . 0  0 .0  0 .0  0 . 0  0.0 0 . 0  
0.0 0.0 0.0 0.0 
0.0 
0 . 0  
0.0 0.0 0.0 
0.0 
0.0 0.0 
0.0 0 . 0  
0.0 
3 
1 4. 2 
8. 4 
8 .  
4.  
5 4 .  6 
7 8 .  8 F 
8 .  









i E M P D  400 300. 
TEMPO 600 300. 
5 4  - TLOAD2 ' 300  300 0.0 1 . + 6  0.0 0.0 +TL1 
55- +TL1 0 .  
56 - 0 .  TSTEP 500 4 5  30 .  1 5  
ENDDATA 
S O R T E D   B U L R   D A T A   E C H O  
i . . 2 . . 3 . . 4 . . 5 . . 6 . . ? . . 8 . . 9 . . 1 0 .  
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OMAP-DMAP  INSTRUCTICN 
N A S T R A N   S O U R C E   P R O G R A M   C O M P I L A T I O N  
NO. 
1 B E G I N  








1 0   P L T S E T  
I t  SAVE 
12 PRTMSG 
1 3   S E T V A L  
1 4  SAVE 
15 COYD 
16 PLOT 
1 7  SAVE 
1 8  PRTMSG 
1 9   L A B E L  
20 CHKPNT 
20 E X I T  S 
2 1   G P 3  
22 CHKPNT 
HEAT h0.9 T R A N S I E N T   H E A T   T R A N S F E R , A N A L Y S I S  S 








GECM2 .HEOEXIN/HECT S 
HECT S 
N ,  JUrlC PLOT S 
PCDB.~EOEXIN.HECT/HPLTSETX.HPLTPAR,HGPSETS,HELSETS/V.N,HNSIL/V, 
HNSIL .JUMPPLOT f 
HPLTSETX/ /S  
//V.N.HPLTFLG/C,N.l/V,N,HPFILE/C,N,D S 




J U M P P L O T , H P L T F L G . H P F I L E  S 
H P L O T X l / / S  
H P l  E 
HPLTl’bR.HGPSETS.HELSETS S 
GEOM3,  HEOEX I N , GEOMZ/HSLT.  HGPTT/C , N   , 1 2 3 / C ,   N ,   1 2 3 / C .  N, 123 s 
HGPTT.HSLT S 
NON-LINEAR TRANSIENT PROBLEM ... PRODUCE  STRUCTURE PLOT  JAHUARY 7 .  1976 NASTRAN 11/31/74 PAGE 10 
DMAP-DMAP INSTRUCTICN 




















4 1  SAVE 
4 2  PURGE 
43 EOUIV 
4 4  CHKPNT 
45 COND 
HLUSET/C.N. l23 /V.N.HNOSIMPI-1 /C.N.O/C.N. l23 /C.N. l23  S 
.HECT.EPT.HBGPDT.HSIL.HGPTT,HCSTM/HEST,.HGEI,HECPT,HGPCT/ V,N, 
HNOSIMP S 



















H M P C F 1 ~ - 1 / V . N . H M P C F 2 ~ - l / V . N . H S I N G L E ~ ~ l / V , N , H O M l T ~ ~ l / V , N , H R E ~ A C T ~  
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DMAP-DMAP  INSTRUCTION 





4 9  LABEL 
50 COND 
5 1   L C E l  
5 2  ' CHKPNT 
53 MCEP 
5 4  CHKPNT 
55 LABEL 
56 EOUIV  




6 1   L A B E L  






6 8  SMPP. 
69 CHKPNT 
7 0   L A B E L  
7 1  CON0 
HGPL.k'GPST,HUSEf.HSIL/HOGPST S 
HOGPST.. . . .  / /V .N.HCARDNO S 
HCARDNO $ 
HLBLP $ 
H L B L 3 , H M P C F l  $ 
HUSET.HRG/HGM S 
HGM B 
HUSET . HGM . HKGG , HRGG, HBGG, IHKNN. HRNN . HBNN . s 
HKNN.HRNN.HBNN $ 
H L B L 3  $ 
HKNN.~.KFF/HSINGLE/HRNN.HRFF/HSINGLE/HBNN,HBFF/HSINGLE s 
t i K F F . h R F F . H B F F  S 
H L B L 4 . H S I N G L E  I 
HUSET.HKNN.HRNN,HBNN,/HKFF,HKFS,,HRFF.HBFF. S 
H K F S . H K F F . H R F F . H B F F  S 
H L B L 4  $ 
HKFF.tiKAA/HOMIT/HRFF,HRAA/HOMlT/HBFF.HBAA/HOMlT s 
I iKAA , HRAA , HBAA $ 
H L B L 5 . H O M I T  $ 
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DMAP-DMAP  INSTRUCT!CN 

























H L B L 5  I 
DYNA~, I lCS.HGFL.HSIL .HUSET/HGPLD,HSILD.HUSETD,HTFPOOL - D L T . . .  









CASECC.MATPOOL.HEOOYN..HTFPOOL/HKPPP. .HBZPP/V.N.HLUSETD/  V.N. 
HNOK2FP/C.N .123 /V .N .HNOB2PP I 
HNOKZFP.HNOB2PP $ 






HUSElD.HGM.HGO.HYAA.HB~A.H~AA. ,HK2PP, .HB2PP/HKOD.HBDD.  HRDD. 
HG~lO.t !GOO.HK2DD.Hhl2DO.HB2DD/C.N.TRANRESP/C.N.DISP/C,N.  DIRECT/ 
C . Y . t i ~ , = O . 3 / C . Y . H W 3 = 0 . O / C . Y . H W 4 = 0 . D / V . N . H N O K P P P / C . N , - 1 /  V.N. 
HN(iB;iL/V.N.HNOSIMP/C.N.- l  I 
HNOB2F~P/V .N .HMPCFl /V .N .HSINGLE/V .N .HOMIT /V ,N ,HNOUE/   C .N . - l /V .N .  
H L B L 6  $ 
H&2DO.HKOO/HNOSIhlP/HB2OD.HBDD/HNOGPDT . f  
HKDD.hB0D.HRDD.HGMD.HGOD I 
CASECC.HUSETD.HDLT.HSLT.HBGPDT.HSIL.HCSTM.HTRL.DIT.tIGMD.HGOD., 
NCN-LINEAR TRANSIENT PROBLEM ... PRODUCE  STRUCTURE  PLOT JANUARY 7 .  1976 NASTRAN 12/3/74 PAGE 13 
DMAP-DMAP INSTRUCTION 





















115 SDRl  
116 LABEL 
117 CHKPNT 











HOUDVl .HOPNLl S 
HLBLI  .HNOD S 









HUSETIJ. .HUDVT, , .HGOD.HGhlD,HPSO,HKFS. ./HUPV. .HOP/C.N. l/C,N. 
TRANJIIT S 
HLBLB S 
HUPV. tIOP 0 
" 
118 PLTTRAN HBGPOT.HSIL/HBGPDP.HSIP/V.N.HLUSET/V.N.HLUSEP S 
NON-LINEAR  TRANSIENT  PROBLEM ... PRODUCE STRUCTURE  PLOT 
DMAP-DMAP  INSTRUCTICN 
N A S T R A , N   S O U R C ' E   P R O G R A M   C O M P I L A T I O N  
NO. 
119  SAVE  HLUS F 
1 2 0   S D R  CASELC.HCSTM.MPT.DIT.HEODYN.HSILD..HTOL.HBGPDP,HPPO.HOP,HUPV, 
H E s T . x Y C D B / H O P P ~ . H O Q P ~ . H O U P V ~ . H O E S ~ . H O E F ~ . H P U G V  /C.N. 
JANUARY 7, 1976 NASTRAN 1 2 / 3 1 / 7 4  PAGE 14 
TRPNRESP $ 
121  SDR3 HOPP~.HO~P~.HOUPV~.HOES~.HOEF~./HOPPZ.HOO~~,HOUPV~,HOES~, 
HOEFZ. S 
1 2 2  CHKPNT HOPP2.HOOPZ.HOUPV2.HOES2,HOEF2 S 
1 2 2  :OFP HOPPl.HOOP1.HOUPV1.HOES1.HOEFl,//V,N,HCARDNO S 
1 2 2  JUMP  HPZ 
1 2 3  OFP HOPP2.H00?2.HOUPV2.HOEF2.HOES2,//V.N.HCARDNO S 
:24 SAVE  HCARDKO S 
1 2 5  COND HP2,JUMPPLOT S 
1 2 6  PLOT HPLTPLR.HGPSETS.HELSETS,CASECC.HBGPDT.HEOEXIN,HSIP,.HPUGV/ 
HPLOl~2/V.N.HNSIL/V.N.HLUSEP/V.N.JUMPPLOT/V,N.HPLTFLG/V,N, 
H P F I L E  5 
1 2 7  SAVE  HPFILE S 
1 2 8  PR'TMSG HPLOTXZ/ /  5 
1 2 9   L A B E L  H e 2  $ 
1 3 0  XYTRAN XYCD8.HOPP2.~~OOP2.HOUPV2,HOES2.HOEF2/HXYPLTT/C,N,TRAN/C.N,PSET/ 
V.N.HPFILE/V,N.HCARDNO S 
1 3 1  SAVE  HPFILE.HCARDN0 S 
1 3 2  XYPLOT  HXYPLTT//  S 
1 3 3   L A B E L   H L B L 9  S 
1 3 4  JUMP F I N I S  S 
135   LABEL HERROF:l S 
1 3 6  PRTPARM  / /C .N . - l /C .N .HDIRTRDS 
137 L A B E L   F I N I S $  
138 END s 
NON-LINEAR  TRANSIENT PROBLEM ... PRODUCE STRUCTURE  PLOT 
N A S T R A N   S O U R C E   P R O G R A M   C O M P I L A T I O N  
DUAP-DMAP INS1 RUCTION 
NO. 
* * *  USER WARNING MESSAGE 54.  
PARAMETER NAMED EPSHT NOT REFERENCED 
***  USER  WARNING MESSAGE 54.  
PARAMETER NAMED MAXIT NOT REFERENCED 
**NO ERRORS FCUND - EXECUTE  NASTRAN PROGRAM** 
NON-LINEAR  TRANSIENT  PROBLEM ... PRODUCE STRUCTURE  PLOT  JANUARY 7 .  1976 NASTRAN 12/31/74 PAGE 16 
MESSAGES FROM THE  PLOT  MODULE 
P L O T T E R   D A T A  
THE  FOLLOWING  PLOTS  ARE FOR AN SC 4 0 2 0   P L O T T E R  
AN E N D - O F - F I L E  MARK FOLLOWS  THE  LAST  PLOT 
THE  FOLLOWING  PLOTS ARE REOUESTED ON PAPER  ONLY 
E N G I N E E R I N G   D A T A  
ORTHOGRAPHIC  PROJECTION ~ ~- " . 
ROTATIONS  (DEGREES) - GAMMA 34.27. BETA = 23.17. ALPHA 3 0 . 0  . AXES * +X.+Y.+Z. SYMMETRIC 
S C A L E   ( O B J E C T - T O - P L O T   S I Z E )   2 . 1 0 3 7 2 6 E  01 
ORXGXN 1 - X 0  I - 1 . 7 3 8 5 0 4 E  00. YO - 4 . 4 8 5 9 1 0 E  00 (SNCHES) 
UI NON-LINEAR  TR NSIENT PROBLEM ... PRODUCE STRUCTURE  PLOT JANUARY 7. 1 9 7 6  NASTRAN 12/31/74 PAGE 1 7  
MESSAGES FROM THE  PLOT MODULE 
PLOT  1 UNDEFORMED SHAPE 
NON-LINEAR TRANSIENT PROBLEM ... PRODUCE  STRUCTURE  PLOT  JAN ARY 7. 1978 NASTRAN 11/31/74 PAGE 18 
MESSAGES  FROM  THE  PLOT  MODULE 
P L O T T E R   D A T P  
THE  FOLLOWING  PLOTS  ARE FOR AN  SC 4020 PLOTTER 
AN END-OF-FILE MPRK  FOLLOWS  THE  LAST  PLOT 
THE  FOLLOWING  PLOTS  ARE  REQUESTED  ON  PAPER  ONLY 
I 
I 
E N G I N E E R I N G   D A T A  
w 
NON-LINEAR  TR NSIENT PROBLEM ... PRODUCE STRUCTURE  PLOT JANUARY 7 ,  1 9 7 6  NASTRAN 3 2 / 3 1 / 7 4  PAGE 1 9  I 
MESSAGES FROM THE  PLOT  MODULE 
PLOT 2 UNDEFORMED SHAPE 
- 
c - - 
................................................................................................................................. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NASTRAN  LOADED  AT  LOCATION  OFAFZO 
T I M E  TO GO = 59 CPU  E.EC.. 119 I / @  SEC. 
0 CPU-SEC. 




* 0 CPU-SEC. 5 ELAFSED-SEC.  
0 CPU-SEC. 
* 1 CPU-SEC. 5 ELAPSED-SEC. 14 ELnPSEO-SEC. 
* 1 CPU-SEC. 
* 1 CPU-SEC. 19 ELAPSED-SEC. 26 ELAPSEC-SEC. 
2  CPU-SEC. 57 ELAPSED-SEC. 
2 CPU-SEC. 37 ELAFSED-SEC. 
* 4 CPU-SEC. 4 3  ELAPSED-SEC. 
* 4 CPU-SEC. 44 ELAFSEO-SEC'. 
..................................................................................... 





I F P l  
XSOR 
DO I F P '  
X S P I  
END I F P  
*!ill END 
"" L I N K N S 0 2  - - -  
* 25 1/0 SEC. 
L A S T   L I N K  Dln NOT USE 40016 BYTES OF OPEN CORE 
.I 4 CPU-SEC. 
* 4 CPU-SEC. 2 7   E L A P S E D - 5 E C .  "" L I N K  END - - -  47 .   ELAPSED-SEC.   XSFA * 4 CPU-SEC. 48 ELAPSEC-SEC.  XSFA 
* 4 CPU-SEC. 
4 CPU-SEC. 
58 ELAFSED-SEC. 3 GP1 BEGN 
60 ELAPSED-SEC. 3 GP1 END 
* 4 CPU-SEC. t 2  ELAPSED-SEC.  8 GP2 BEGN 
* 4 CPU-SEC. (.4 ELAPSED-SEC. B GP2 END 
4 4 CFU-SEC. C.5 ELAPSED-SEC. 10 PLTSET BEGN 
* 4 C P U - S E C .   7 5  ELAPSED-SEC. 10 PLTSET END * 4 CPU-SEC. 
* 4 CPU-SEC. ; 5  ELAPSED-SEC. 12 PRTMSG  BEGN 7 6  ELAPSED-SEC. 12 PRTMSG  END 
4 CPU-SEC. 1'6 ELAPSED-SEC. 
* 4 CPU-SEC. :'6 ELAPSED-SEC. 1 3  SETVAL BEGN 13 SETVAL END 
* 4 CPU-SEC. 77 ELAPSED-SEC. 16 PLOT BEGN 
5 CPU-SEC. 86 E L A P S E D - S E C .   1 6  PLOT END 
* 5 CPU-SEC. 
* 5 CPU-SEC. 
87 ELAPSED-SEC. 18 PRTMSG BEGN 
67 ELAPSED-SEC. 1 8  PRTMSG END 
5 CPU-SEC. 88 ELAPSED-SEC. 2 0  E X I T  BEGN 
= 47 1/0 SEC. 
.""__"""""_"""""""""""" """"""""."""""""."."""~."""""""""""""" 
AMOUNT OF OPEN CORE  NOT USED = 39K BYTES 
L A S T   L I N K  D I D  NOT USE 68388 BYTES OF  OPEN  CORE 
MOCELS 91.95 
I E I  360-370 SERIES 
RIGID FORMAT SERIES M 
LEVEL 15.5.3 
JANUARY 1 .  1976 NASTRAN 12/31/74 PAGE 
N A S T R A N   E X E C U T I V E   C O N T R O L   D E C K   E C H O  
s 
$ r , ~ * * * * , r * / ” r * l * * ’ . , f . , . r r r . * ” * * * . , ~ , * * * ~ , , + ~ * . * ~ ~ * * * * * , * ~ ~ ~ . * * ~ ” . 4 * * ~ * * + * * * * ~  
$ * i * ~ . * ~ ~ . * r r l ~ * i r ” ~ * * , * , ~ * * * ~ * ~ ~ * ~ * ~ * * * * * ~ f * * . ~ * ~ * * * ~ * * * ~ * ~ * ~ ~ + * * * - ~ * * . ~ * + * * ~ *  
5 
I D  CLASS  PROBLEM S I X .  C.E .   JACKSON 
5 
$ MAXIMUX  CPU  TIME  LLLOir lFD FOR THE  JOB 
s 
T I M E  10 
9 








S 9EOUEST FOR D I A G i i O S T I C   V t i I C H   P R I N T S  OUT  CONVERGENC-RITERIA 
s PRODUCES OUTPUT c r I L y  FOR SOL 3 
s 
D I P G  16 
CEND 
$ START OF EXECUTI \< t   CONTROL . * . r * * f l . r t * * r f r * l l l ~ , ~ * * * * * * * , ~ ” ~ * * * . = * * * ~ * * * * * * * ~  













1 1  
1 2  
1 3  
14 
1 5  
1 6  
1 7  
1 8  
19 
2 0  
2 1  
2 2  
2 3  
2 4  
2 5  
2 8  
27  
2 8  
29  
3 0  
3 1  
3 2  
3 3  
3 5  
3 4  
3 6  





JANUARY 1 .  1976 NASTbAN 1 2 / 3 1 / 7 4  PAGE 
I N P U T   S U L K   D A T A   D E C K   E C H O  
. 1 . .  2 . .  3 . .  4 . .  5 . .  6 . .  7 . .  8 . .  9 . . 1 0 .  
B 
S U N I T S  MUST  BE CGNSISTENT 
5 IF1 THlS  PROBLEM.  METERS.  WATTS.  AND  EGREES  CELSIUS  ARE  USED 
$ 
5 
5 D E F I N E   G R I D   P O I K T S  
S 
G 2 I D  1 
G R I D  3 
GI710 2 
G R I D  4 
GRID 5 
GRID 6 
G R I 9  7 
G E I D  8 
G i i I O  9 
G D l D  10 
G 2 I O  100 
s 
5 CONkECT  GRID  POINTS 
5 










. 2  
. 1  
. 3  
0.  
. 1  
. 2  
. 3  
0.  







0 .  0 .  
0 .   0 .
0 .  0 .  
0. 0 .  
. 1  0. 
. 1  C. 
. 1  0 .  




- . l  
.05 0 .  











s DEFINE CROSS-SECTIONAL A R E A S  AND/OR THICKNESSES 
5 
Pi703 100 loco  ,001 
F3UPC2 200 1000 .01 
5 
S DEFINE  MATERIAL   THERMAL  CONDUCTIV ITY 
V A T 4  lC00 203. 
3 




300 L I N E  1 5 
100 
b ldT4  3G00 2CO. 
P;IBOY 3GO 3000 . 314  
5 
s 
3 D E F I N E   C G K S T R A I N T S  
rs1 P c 2 0 0  9 1 
M PC 200 10 1 
5 
S C E F I N E   A P P L I E D   L O A D S  
SLOAO 300 1 4 .  
1 
1 .  5 






- 1 .  
- 1 .  
3 
NON-LINEAR STEADY-STATE  PROBL M . . .  K = F ( T )  JANUARY 1.  1976 N A S T R A N   1 2 / 3 1 / 7 4  PAGE 4 
I K P U T   B U L K   D A T A   D E C K   E C H O  
SLOAD 3 0 0  3 
. 1 . . 2 . . 3 . . 4 . . 5 . . 6 . . 7 . . 8 . . 9 . . 1 0 .  
SLOAD 300 
8.  4 
5 4.  6 
4 .  
SLOAD 300 7 
8.. 




S THE  FOLLOWING  BULK  DATA CARDS WERE ADDED T O  CCNVERT  PROBLEM  ONE  TO 
$ PROBLEM TWO. THE  ONLY  BULK  DATA  CARD R"1OVED FROM THE  PREVIOUS  OLUTION WAS 
S THE  SPC  ARD 
$ 
$ 
$ T H I S   S P C l  CARD  REPLACES  THE  SPC  ARD  REMOVED  FROM  ABOVE 
s 
SPC1 1 0 0  1 1 0 0  
$ 
$ R A D I A T I O N  BOUNDARY ELEMENTS 
S 
CHBDY  2GO 2CCO  APEA4  1 




CHBDY 500 2000 AREA4 5 
2COO APEA4 3 4 
6 
CHBDY 6 G 0  
CHBDY 700 2000 AREA4 7 
2000 AREA4 6 7 
8 
S 
$ E M I S S I V I T Y   O F   R A D I A T I N G   E L E M F U T  
S 













5 ESTIMATE  OF  INAL  STEADY-STATE  SOLUTION  VECTOR - - -  REFERENCED 
S BY  TEMP(MATERIAL1 I N  CASE  CONTROL 
6 
TEMP 400 1 0 0   3 0 0 .
'EYPD 400 100. 
9 PARI IETERS  CONTROLLING  RADIATION  LOADIHG AND  THE ITERATION  LOOPING 
S 
PARAM ;ASS 2 7 3 . 1 5  
P A R A M   S I C V A   5 . 5 8 5 E - 8  
PARAM Y A X I T  8 
FPRAU  E SHT .0001 
S 
S D E F I N I T I O N  O F   T H E   R A D I A T I O N   I A T R I X  
S A L L   O F   T H E   R A D I A T I O N  GOES TO SPACE 
s 
RPDLST 200 300 400 500 600 700 
RADMTX 1 0 .   0 .  0. 0.  0. 0 .  
RAGUTX 2 0.  0. 0 .  0.  0. 
RACMTX 3 
RLDMTX 4 
0. 0 .  ' 0. 
0. 
0 .  
RADh?TX 5 
0.  0 .  
0.  







t ;ON-LINEAR  STEADY-STATE  PROBLEM . . e  K F ( T )  JANUARY 1 ,  1976 NASTRAN 12/31/74 PAGE 
I N P U T   B ' U L K   D A T A   D E C K   E C H O  
. 1 . . 2 . . 3 . . 4 . . 5 . . 6 . . 7 . . 8 . . 9 . . 1 0 .  
~ . , . ~ ~ ~ . ~ . ~ ~ . * ~ . ~ * ~ ~ . * ~ . , b . ~ ~ " . ~ * ~ * * * . * * * * * * ' * * ~ * * * * ~ ~ t * ~ * * * * * * * * ~ * ~ * * * ~ * * * * * * * * * *  
5 THE  FOLLOWING  BULK  DATA  CARDS WERE ADDED  TO  CONVERT  PROSLEM TWO 
$ TO PR3SLEM S I X .  PROBLEM S I X  HAS  THE  CO?:DUCTIVITY  AS A FUNCTION 
9 OF TE5lPERATURE. 
s 
S AT A TEMPERATURE  OF 200 C ,  THE COP4DUCTIVITY  WILL  BE 2 0 0   W A T T S / M T - C  . . .  S MAKE THE  CONDUCTIVITY OF MAT4 CARD  100G  TEMPERATURE DEPENDENT. 
E AT  A TEMPERATURE  OF 300 C .  T H E   C O h P J C T I V I T Y   W I L L   B E  250 WATTS/MT-C . . .  
s 
V A T T 4   1 0 0 0  2000 
TABLEMl  2000 
+ T M l  200. 1 .  330. 1 . 2 5  ENDT 
S 
$'*.**l*..**.**~frt*~**.*~~********"~b**,***.*****.**~.**************.********** 




3 END  OF  EULK  DATA r * f * r t r - ~ x l * * t r t l . ~ * i r l . r l l * r l i . f r t t t f * l * * * ~ " . * * j * * * . ~ * * * * * * *  
TOTAL  COUNT= 1 2 0  
5 
' * *  USER  INFORMATION  MESSACE 207.  BULK  DATA  NOT  SORTED.XSORT  WlLL  RE-ORDER  DECK. 
NON-LINEAR  STEPDY-STATE  PROBLEM . . .  K = F ( T ]  
S ’ O R T E D   8 U L h  
JANUARY 1 ,  1976 
D A T A   E C H O  




1 -  
3 -  
4 -  
5- 
6 -  
7 -  
8- 
10-  
9 -  

































4 5  - 








































0 . 0  
. 1  
. 2  
0 . 0  
. 3  
.1 
. 2  
0 . 0  
. 3  

















0 . 0  
0 . 0  
0 . 0  
0 . 0  
. 1  
. 1  
. 1  
. 1  
.2 
- . 1  
.05 








+CONVEC 1 0 0  






















G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  


















































1 0 0 0  
200 
EFSHT 
M A X I  T 





2 0 0  











1 0 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
G.0 
0.G 
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
ALUMINUM 
1 .  S 
1 .  
- 1 .  1 
1 - 1 .  
5 . 6 8 5 E - 8  
3000 . 3 1 4  
273.15  
l G O O   . 0 1  
1 0 0 0  .OOl 
300 4 0 0  
0 . 0  
0 . 0  0.0 
0 . 0  
0 . 0  0 . 0  
0 . 0  0 . 0  
0 . 0  
0 . 0  
0 . 0  
1 4 .  
3 
5 4 .  
8. 





0 . 0  
0.0 
0 . 0  
0 . 0  
€GO 
0 . 0  
0 . 0  
c . 0  
700 
0.0 0.0 





8 .  
4 .  
8 .  






1 . 2 5  ENDT 
NON-LINEAR  STEADY-STATE  PROBL M . . .  K = F ( T )  JANUARY 1 .  1 9 7 6   N A S T R A N  12/31/74 PAGE 7 
S O R T E D   B U L K   D A T A   E C H O  
CARD 
COUNT . 1 . . 2 . . 3 . . 4 . . 5 . . 6 . . 7 . . 8 . . 9 . . 1 0 .  
52 - TEMP 400 100 303. 
53 - 
ENDDATA 
TEMPD 400 300. 
**NO  ERRORS  FCUNO - EXECUTE  NASTRAN PROGRAM” 
* * *  USER  INFORMATION  MESSAGE  FULL  INTERNAL  SPACE NODE A V A I L A B L E  
* * *  USER  INFGQMATiON  MESSAGE . 6 ELEMENTS  HAVE A TOTAL  VIEW  FACTOR  (FA/A)   LESS  THAN 0 .99  
* * *  USER  INFORhlIAT1ON  MELSAGE 7 0 2 3 .  B =  3 
c =  0 
F i =  2 
* * *  USER  INFDRMATION  Ml iSSAGE 3027. SYMMETRIC  REAL  DECOMPOSITION  T IME  STIMATE IS 0 SECONDS. 
* * *  SYSTEM  WARNING  MESSAGE 2169.  THE FORhq PARAMETER  AS G I V E N  TO  THE  PARTITIONING  MODULE FOR S U B - P A R T I T I O N   H K F F  
H&S KOT  BEEN  SET OR IS OF I L L E G A L   V A L U E .   I T   H A S   B E E N   R E S E T  = 1 
* * *  SYSTEM WSFNI:IG h‘ESSLGE 2 1 6 9 .  THE FORM PAKCKETER  AS  GIVEN  TO  THE  PARTITIONING  MODULE FOR S U B - P A R T I T I O N   H K S F  
HAS NOT BEEN  SET CR IS OF I L L E G A L   V A L U E .  I T  HAS BEEP4 RESET = 2 
* * *  SYSTEM  WAHNihG  MESShGE  2159.   THE FORM  PAEAMETER  AS G I V E N   T O   T H E   P A R T I T I O N I N G  MODULE FOR S U B - P A R T I T I O N   H K F S  
HAS NOT 6EEN  SET OR IS (IF I L L E G A L   V A L U E .   I T   H A S   B E E N   R E S E T  = 2 
* * r  SYSTELl  WAKNIFIG  MESS,,SE 2169 .  THE  FORM P&SAKETER  AS  GIVEN  TO T H E   P A R T I T I O N I N G  C.OOULE  FOR S U B - P A R T I T I O N   H K S S  
HAS NOT  BEEN  SET OR IS OF I L L E G A L   V A L U E .  I T  H A S  BEEN  RESET = 1 
a * *  SYSTEM h”K:.1II..G UES5r.C.E 2 1 6 9 .  THE FORM PCRAMETER  AS G I V E N  TO T H E   P A R T I T I O N l N G   I O D U L E  FOR S U B - P A R T I T I O N   H R F N  
HAS NOT BEEN  SET OR IS OF I L L E S A L   V A L U E .  I T  HAS  EEEN  R€SET = 2 
* * *  SYSTEM WARN1F:G  WESS;,GE 2 1 E 9 .  THE FORM  PARAMETER AS G I V E N  70 T H E   P 6 R T I T I O N I N G  MODULE FOR S U B - P A R T I T I O N   H R S N  
HAS NOT BEEN  SET OR IS OF I L L E G A L   V A L U E .  i T  HAS BEEN  RESET = 2 
* * *  USER  INF@RlAAT!ON  XESSAGC, 3328. 
c =  3 
B =  4 B S A R  = 5 
CSAR = 0 
R =  7 
* * *  USER  IKFOKMATION !JESSAGE 3027, UNSYMMETRIC  REAL  DECGhlPOSIT iON  7 Ih lE   ESTIMATE IS 0 SECONDS 
D I A G  1 8  O U T P U T   F R O M   S S G H T  
ITERATION  EPSILON-P LAMBDA- 1 EPSILON-T 
I I = = I E : I I = . = = E = = E S D I = = l l = = " E I = - I - 1 1 = 1 = = = = = = = = = = = = = = = = = = = =  
1 
2 
7 . 8 9 0 7 0 1 E - 0 2  
5 . 6 8 5 5 2 1 E - 0 3   1 . 5 3 9 4 6 1  E 01 5 . 0 3 8 4 0 4 E  - 0 4  
3 9 . 0 8 6 0 9 5 E - 0 4  
4 1 . 5 2 1 5 5 0 E - O r  
6 . 3 9 7 2 9 2 E  00 
6 . 0 2 6 6 2 2 E  00 
2 . 0 9 7 9 0 7 E - 0 4  
3 . 7 3 6 9 1 7 E - C 5  
* * *  USER INFORMATION MESSAGE 3086. ENTERING  SSGIjT E X I T  MODE BY REASON NUMaER 1 ( RORMAL  CONVERGENCE ) 
NON-LIKEAR  STEADYISTATE PROSLEM . . .  K = F ( T )  JANUARY 1 .   1 9 7 6  NASTRAN 1 2 / 3 1 / 7 4  PAGE 
T E M . P E R A T U R E  V E C T O R  
POINT I D .  TYPE 
2 . 7 3 5 1 7 8 E   0 2   2 . 5 1 6 3 7 5 E   0 2   2 . 2 3 2 8 2 8 E   0 2   2 . 1 4 4 9 1 0 E   6 2   2 . 7 3 5 1 7 8 E   0 2   2 . 5 1 6 3 7 5 E   0 2  





2 . 2 5 2 8 2 8 E   0 22 . 1 4 4 9 1 0 E   22 . 7 3 5 1 7 S E   0 22 . 7 3 5 1 7 8 E   0 2
S 3.GOOOOOE 0 2  
NON-LIKEAR  STEADY-STATE  PROBLEM . . .  K F ( T )  JANUARY 1 , 1 9 7 6  NASTRAN 12/31/74 PAGE 
L O A 0   V E C T O R  
PSINT I D .   T Y P E  I @  VALUE IO+2 VALUE I0+3 VALUE  ID+4  VALUE  ID+5  VALUE 
1 S 4 . 0 0 0 0 0 0 E  GO 8 . 0 0 0 0 C O E  00 8 . 0 0 0 0 0 0 E  00 4 . 0 0 0 0 0 0 E  00 4 . 0 0 0 0 0 0 E  00 8 . 0 0 0 0 0 0 E  00 
7 5 8.OCCOOOE 00 4 . 0 0 0 0 0 0 E  00 
ID+1 VALUE 
9 
fiON-LIhEAA  STEADY-STATE PRCELEM . . .  K = F ( T )  JANUARY 1 ,  1976 NASTRAN 12/31/74 PAGE 10 
F O R C E S  O F  S I N G L E - P O I N T   C O N S T R A I N T  
POINT I D .  TYPE ID VALUE I D + 1  VALUE I D + 2  VALUE I0+3 VALUE I D + 4  VALUE I D + 5  VALUE 
100 S 1 . 6 E 3 0 8 1 E  02  
" -  EN0  OF  JOE - - - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NASTRAN LCAOEO  AT L0Cu: ION 1 2 0 7 2 0  
T I M E  TO GO = 59 CPU  Si.C.. 2 3 9  I/G SEC 
1 0 CPU-SEC. 
* 0 CPU-SEC. 
0 ELLFSED-SEC.  
O ELAPSED-SEC. * 0 CPU-SEC. 
% 0 CPU-SEC. 
3 ELAPSED-SEC. 
3 ELAPSED-SEC. 
* 0 CFU-SEC. 3 ELLFSEO-SEC. 
t 1 CPL-SEC.  6 ELAPSED-SEC. 
t 1 CPU-SEC. 
* 1 CPU-SEC. 
9 ELA'SED-SEC. 
1 5  ELAPSED-SEC. 
* 2 CPU-SEC. 33 ELAPSED-SEC. 
t 2 CPU-SEC. 
* 3 CPU-SEC. 
34 ELAFSED-SEC. 
40 ELAPSED-SEC. 
3 CPU-SEC. 41 ELAPSED-SEC. 
= 22 I / O  SEC. 
* 3 CPU-SEC. 13 ELLPSED-SEC.  
* 3 CPU-SEC. 44 ELAPSED-SEC.  
3 CPU-SEC. 45 ELL'SED-SEC. 
* 3 CPU-SEC. 45 ELCPSED-SEC. 
3 CPU-SEC. 53 ELL?SEO-SEC. * 3 CPU-SEC. 53 ELAPSED-SEC. 
t 3 CFU-SEC. 54 ELAPSED-SEC. 
t 3 CPU-SEC. 56 ELCPSED-SEC. 
* 3 CPU-SEC. 58 ELLFSED-SEC.  
f 3 CPU-SEC. 53 ELPFSED-SEC. 
* 3 CFU-SEC. 59 ELLFSED-SEC.  
% 3 CPU-SEC. 61   ELAPSED-SEC.  
* 4 CPU-SEC. 7 2   E L d F S E O - S E C .  
4 CPU-SEC. 73   ELAFSED-SEC.  
* 4 CPU-SEZ.  88 ELAPSED-SEC. 
* 4 CPU-SEC. 83 ELA?SEC-SEC. 
= 52 1/0 SEC. 
1 4 C.PU-SEC. 9 1  EL"SEO-SEC. 
8 4 CP'J-SEC. 93 ELAPSED-SEC. 
I 4 CPU-SEC. 87 ELAPSED-SEC. 
t 4 CPLI-SEC. 
= 57 1/0 SEC. 
!IS ELPPSED-SEC. 
I 4 C P U - S E C .   1 0 0   E L L S E D - S E C .  
8 4 CPU-SEC. 
1 4 CPU-SEC. 
1 0 0  ELLPSED-SEC.  
103 ELAPSED-SEC. 
* 4 CPU-SEC. I 0 4  ELAPSED-SEC. 
* 4 CPU-SEC.   105  ELAPSED-SEC. 
* 4 C P U - S E C .   1 0 6  ELLPSEO-SEC.  
* 4 CPU-SEC.   107  ECLPSEO-SEC. 
t 5 CFU-SEC. l o a  E L A P S E D - S E C .  
* 5 C P U - F E C .   1 0 8   E L A P S E D - S E C .  
* 5 CPU-SEC. 
5 C P U - S E C .   1 0 9   E L L S F D - S E C .  
109   ELAFSEO-SEC.  
1 5 CPU-SEC. 1:O ELAPSED-SEC. 
L A S T   L I N K  DID NOT USE 0 BYTES  OF 
* 3, CPU-SEC. 55 ELCPSED-SEC. 
* 3 CPU-$,!C. 59 ELLFSEO-SEC.  
L A S T   L I N K  015 NOT U S E   4 1 6 2 3   B Y T E S   O F  
L A S T   L I N K  DIG UDT  USE 23338 EYTES  OF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
5 E M l  BEGN 
SEMT 
G N F I  
NAST 
XCSA 
I F P l  
XSOR 
GO I F P  
E N 0   I F P
XGPI  
SEMl   EN0 






GP1  BEGN 






7 PLTSET BEGN 
7 P L T S E T   E h L
9 
9 PRTMSG  EEGN 
1 0   S E T V A L  BEGN 
PRTMSG EkO 
70 SETVAL EKO 
1 8   G P 3  BEGN 
1 8   G P 3   E h D
20 T A l  
2 0   T 4 1
EEGN 
EN0 
"" L I N K   E N 0  - - -  
"" LINKNSG3 - - -  
OPEN  CORE 
"" 
24 srnA1 BEGN 
L I N K   E N 0  - - -  
24 SMAl  END 








F E S  
FBS 
hIPYA 0 
hi i. Y A D 
KETHOD 2 NT.NER  PASSES = 1 . E S T .   T I M E  = 0.0 
T R A h  POSE 
MPYA 0 
TZAN  POSE 
YPYA 3 
METHOD 2 N T . N B R  PASSES = 1 . E S T .   T I M E  = 0.0 
* !j CFb ~ SEC . 1 1 3   E L A F S ~ D - S E C .   2 7 RMG END 
= 73 I/O SEC.  
* S C P U - S E C .   1 1 9   E L A P S E D - S i c .  "" L I N K   E N D  - - -  
5 C P U - S E C .   1 1 9   E L S E D - S E C .  32 GP4  BEGN 
t 5 C P i l - S E C .  125 E L b P S E O - S E C .  32 CP3  EN0  
S C P 9 - S E C .  . ,27  ELb'SEO-SEC. 38  GPSP  BEGN 
5 C P U - S E C .  2 7  E L A F 5 E D - S E C .  38 GPSP EIiD 
5 CPU-SEC.  1 2 8  E L L P S E D - S E C .  "" L I N K N S 1 4  - - -  
5 C P U -   S E C .   ' 1 5   E L P P S E D - S E C .  "" L I N K N S D 4  - - - 
L A S T   L I N K   D I D  NOT CSE 315EC EYTES OF OPEN  CORE 
= 84 1/0 SEC. 
LAST L I % ~  DID NOT USE 7 6 0 8 4   E Y T E S  OF OPEN  CORE 
5 C P U - S E C .   1 5 2   E L L G S E S - S E C .  
il 5 CPU - 5EC .' 
"" L I N K   E h D  - ' -  
1 3 2   E L A P S E D - S E C .  39 OFP  BEGN 
* 5 CPU-SEC.  1Z.2  ELAPSED-SEC. 39 OFP END 
5 CPU-SEC.  353 ELA?SED-SEC.  "" L I l i K N S 0 4  - - -  
= 83 1/0 SEC. 
* 5 C P U - S E C .   1 3 6   E L b i S E O - S E C .  "" L I N t i  END - - -  
* 5 C P U - S E C .  
* S CPU-SEC.  
136 E L 2 P S E D - S E C .  
1 3 9   E L A P S E D - S E C .  
4 2  H C E l  EEGN 
4 2  LICE1  END 
* 6 C P U - S E C .   1 2 9   E L A P S E D - S E C .   4 4  KCE2  8EGN 
* 6 C P t i - S E C .  141 ELAPSED-SEC.  MPYA D 
I 6 C P U - S E C .  132  ELLPSED-SE,:. 
I 6 C P U - S E C .   1 4 2 E L A P D - S E C .  
M P Y A  D 
[IIPYA D 
* 6 CPU-SEC.  1 ~ ! 3  E L t P S E D -  SEC . MPYA D 
4 6 CPU-SEC.  1d;3 ELAPSED-SEC.  MPYA D 
.I 6 C P U - S E C .  1/:4 E L b ? S E D - S E C .  MPYA D 
* 6 CPU-SEC.  1'16 ELAFSED-SEC.  MPYA D 
* 7 C P U - S E C .   1 4 7 E L A P D - S E C .  
f 7 CPU-SEC.  1-17 ELAPSED-SEC.  MPYA D 
hiPYA D 
f 7 CPU-SEC.  1 4 2  ELAPSED-SEC.  
+ 7 C P U - S E C .   1 4 8 E L A F S E D - S E C .  MPYA D 
i IPYC D 
* 7 C P U - S E C .   1 4 3 E L L Z Z E D - S E C .  
* 7 S P U - S E C .  1 4 9   E L L F S E O - S E C .  r w y d  D 44 MCEP  END 
* 7 C P U - S E C .  150 E L L F S E G - S E C .  "" L I N K N S 0 7  - - -  
= 1 0 7  1/0 SEC. 
4 7 C?U-SEC.  
* 7 C P 3 - S E C .   1 5 5   E L A S E D - S E C .  50 VEC I 5 5  ELAPSED-SEC.  
"" L I N K  END - - -  
BEGN 
f 7 CPU-SEC.  156 ELC?SED-SEC.  90 VEC  END 
* 7 CPU-SEC.  156 E L C P S i O - 5 E C .  51  PARTN  EEGN 
8 C P U - S E C .  I58 ELAPSED-SEC.  51 PARTN  END 
L A S T   L I N K   D I D  NOT USE  747G. i   EVTES O F  OPEN  CORE 
MET'iDD 2 NT.NBR  PASSES = 
METHOD 2 T .NBR  PASSES = 
METHOD 2 T . N B K  PASSES = 
METHOD 2 NT.NBR  PASSES = 
METHOD 2 T .NBR  PASSES = 
METHOD 2 T ,NBR  PASSES = 
L A S T   L I N K  D!D NOT U S E   6 8 3 7 2   B Y T E S  OF CPEN  CORE 
* 8 C P U - S I C .  
* 8 C P t i - S E C .  
* 9 C F U - S E C .  
* a C P U - S E C .  
J CPU-SE8-. 
3 C'S-SEC. 
* 9 C P U - J E C .  
* 8 C P C - S E C .  
* a C P U - S E C .  
= 1 1 9  110 SEC. 
' i8 E L L ? S E O - S E C .  
!i9 ELLGSED-SEC.  
59 E L L P S E 3 - S E C .  
GO ELAPSED-SEC.  
ti0 E L b F S E D - S E C .  
(3: E L L P S t C - S E C .  
( j2  E L A P S E D - 5 E C .  
tj4 E L L P S E D - S i c .  
65 ELAFSEO-SEC.  
X S  FA 
XSFA 
52 PARTN BEGN 
55 DECOMP BEGN 
52 PARTN END 
DECO  liiP 
DECG MP 
55 DECOMP EN0 
"" L I N K N S 0 5  - - -  
1 . E S T .   T I M E  .= 0.0 
1 . E S T .   T I M E  = 0 .0  
1 . E S T .   T I M E = 0 .0  
1 . E S T .   T I M E = D . 0  
1 . E S T .   T I M E = 0 . 0  
1 , E S T .   T I M E = 0 .0  
L A S T   L I h t i  019 NOT USE 5 9 5 9 2  GYTES O F  OPEN  CORE * 8 C P U - S E C .  
8 C P U - S E C .  
1 6 7   E L C F S E D - S E C .  
1 5 7   E L A P S E D - S E C .  5 0  SSCI BEGN 
"" LTNX  END - - -  
* 8 CPU-5EC.  
* a C P U - S E C .  
1 7 1   E L A F S E D - S E C .  59 SSG1  EKD 
1 ? 2   E L A P S E D - S E C .  63 SSG2  BEGN 
* 8 C P U - S E C .   1 7 3   E L A P S E D - S E C .  M P  Y  A C 
* 8 C P U - S E C .   1 7 4   E L A P S E O - S E C .  h! P Y A D 
* 8 C P U - S E C .   1 7 7 E L A F D - S E C .   r ~ P Y A  D 
* 8 CPU-SEC. 
* 9 CPU-SEC. l i 8  ELAPSED-SEC.  MPYA c 1 7 8   E L A P S E D - S E C .  
9 CPU-SEC. 
63 SSG2  EisD 
!76 ELLPSECI-SEC. 
I 9 CPU-SEC.  lC.3  ELia SEG-SEC. 66 SSGHT  ENC 
66 SSCtiT BEGN 
= 1 5 2  1/0 SEC. 
LINKNSGS - - -  
v 9 CPU-SEC. 2C80 ELA?SED-SEC. "" L I N K   E N 0  - - -  
* 9 CPU-SEC. 2CO ELAPSED-SEC.   71   PLTTRAN EEGN 
* 9 CPU-SEC. 2C1   ELLPSEC-SEC.  
* 9 CPU-SEC. 2C1  ELAPSED-SEC. 
7 1   P L T T R L N   E i i D  
1 5 9  1/0 SEC. 
L I N K N 5 1 3  - - -  
* 9 CPU-SEC.  
* 9 CPLI-SEC. 2 0 7   E L A P S E D - S E C .  _ " _  207 ELAPSEC-SEC.  74 SDR2 BEGN L I N K  EKO - - -  
I 9 , G P U - S E C .   2 1 0   E L A S E D - S E C .  74 SDR2  END 
= 1 6 7  1 / 0  S € C .  
* 1 0   C P U - S E C .   2 1 6   E L d F S E D - S E C .  "" L I N K  END - - -  
* 1 0   C F U - S E C .   2 1 6   E L A P S E D - S E C .  75  OFP SEGN 
* 1 0   C P U - S E C .  217 ELAPSED-SEC. 75  OFP 
* 1 0   C b U - S E C .  
EKD 
2 ' 6  ELAPSED-SEC. 
= 1 7 3  1/0 S i c .  
"" L I N K N S 1 3  - - -  
* 1 0   C P U - S E C .  2:!5 ELAPSED-SEC.  
x 10 CPU-SEC. 
* 13 CPU-SEC. 225 E L A P S E D - S E C .   7 7  SDRHT  Eh
* 1 3   C P U - S E C .  225 ELA2SEO-SEC. "" L I N K N S I S  - - -  
= 185 1/0 SEC. 
METHOD 2 T .NSR  PLSSES = 1 . E S T .   T I M E  = 
METHOD 2 NT  ,NBR  PASSES = 1 . E S T .   T I M E  = 
9 CPU-SEC. ' $ 4  ELAPSED-SEC.  "" 
L A S T   L I N K   D I D  NOT USE  2d4-12  BYTES  OF OPEN CORE 
"" 
L A S T   L I N K   D I D  NOT USE 73552 BYTES  OF  OPEN CORE 
* 9 'CPU-SE'C. 2 1 0   E L A P S E D - S E C .  "" L I N K N S 1 4  - - -  
L A S T   L I N K   D I D  NOT U S E   2 5 4 6 8   B Y T E S   O F  OPEN CORE 
L A S T   L I N K   D I D  NOT USE  68OC4  BYTES OF GPEN  CORE 
"" L I N K  END - - -  
2:'5 ELAPSED-SEC.  77 SDRHT  BEGN 
L A S T   L I N K  DID NOT USE 39888 GYTES OF OPEN  CORE 
* 1 0  CPU-SEC. 2 5 5  ELAFSED-SEC. "" L I N K  END - - -  
* 1 0  CPU-SEC. 235 ELLPSED-SEC.  78 OFP BEGN 
* 1 3  CPU-SEC. 235 ELAPSED-SEC. 78 OFP END 
* 1 0  CPU-SEC. 236 ELAPSED-SEC. 92 E X I T  BEGN 
= 1 8 7  1/0 SEC. 
" " _ _ " " " " " _ _ " " " " " " " " " " " "  ""_"""~-"""""""""""--""-""""""-""""""- 
L A S T   L I N K   D I D  NOT USE 7 4 7 0 4   B Y T E S  OF OPEN  CORE 
AMOUNT OF OPEN  CORE  NOT USED = OK BYTES 
0.0 





IBhl 360-370 SERIES 
R I G I D  FORMAT SERIES M 
LEVEL 15 .5 .3  
JANUARY 1 ,  1976  NASTRAN 1 2 / 3 1 / 7 4  PAGE 1 
N A S T R A N   E X E C U T I V E   C O N T R O L   D E C K   E C H O  












1 0  
1 1  
1 2  
1 3  
1 4  
1 5  
1 8  
1 8  
1 7  
20 
1 5  
2 1  
2 2  
2 1  
24 
2 5  
2 6  
2 7  
23 
..' 2 5 
30 
31 
3 2  
3 3  
3 5  
31 
36 
3 7  
3 8  
C A S E   C O N T R O L   D E C K   E C H O  
s 




~ 1 N E . 5 1  
5 
S I i  T H I S  




NON-LINEAR  STEADY-STATE  PROBLEM . . .  H = F ( T )  
5 1   L I N E S  OF  DATA  PES  PAGE  (DOES NOT LNCLUDE  HEADINGS  AT  OP OF PAGE) 
SOQTED PI<D UtsSORTED  OUTPUT 
CARD IS O Y I T T E D .  ONLY  THE  SORTED  BULK  DATA  WILL  APPEAR 
S SELECT  HE  SPC.  HPC. AND LOAD  SETS TO BE  USED I N   T H I S   S O L U T I O N  
S 
:,4Pc=2$0 
SPC. 1 c'o 
5 
LOAD=300 










5 ~-.* . . .~* . , ,  " * ~ , . ~ * * * * . * * . ~ . * . ~ ~ ~ - * * * * , . . * . ~ ~ * * * ~ * * * ~ * * * * * * * * * * * * * * * * * ~ * * * * * * * *  
$ 
~.-..... " * , . ~ ~ ~ ~ . . * ~ * . ~ . * ~ ~ * ~ . * - . ~ ~ - * ~ * . " ~ . ~ * . . * * * * * * * * * * * - * * * * * * * * . * * * * * * * * * = * *  
BEGIN  BULK 
3  EN^ CASE  CSUTRDL _ _ _  START EiJLK DATA $ * t r ' t l * ) . * * * l * * l * - r * * * * * l l l l * * * * * * * * * * ~ * * * *  
NON-L INEAR  ST DY-STATE  PROBLEM . . . H = F ( T )  JANUARY 1 ,  1 9 7 6  NASTRAN 1 2 / 3 1 / 7 4  PAGE 3 
I N F U T   B U L K   D A T A   D E C K   E C H O  
1 . . 2 . . 3 . . 4 . . 5 . . 6 . . 7 . . 8 . . 9 . . 1 0 .  
!i 
B U N I T S  MUST  BE  CONSISTENT 
5 I N   T H I S  PROBLEM,  METERS.  WATTS,  AND  EGREES  CELSIUS  ARE  USED 
5 
s 
$ D E F I N E   G R I D   P O I N T S  
S 
G31D 1 
G R I D  2 
0. 0 .  @.  
G R I D  3 
. 1  
. 2  
0 .  
0. 
0 .  
' G R I D  4 
0 .  
G R I D  5 
. B  
0. 
0 .  0. 
. I  0.  
G R I D  6 
G R I D  7 
. 1  . 1  
. 2  .1 
0 .  
G R I D  8 
0. 
.3 
G R I D  9 
. 1  0. 
0. . 2  0 .  
G R I D  10 0 .  - . l  
G R I D  100 - . 0 5  .05 
0 .  
S 
0. 




100 10 2 
100 









2 3 7 6 
3 
s 
4 e 7 
5 ,DEFINE  CROSS-SECTIONAL  AREAS  AND/OR  THICKNESSES 
s 
PROD 100 1000 .001 
POUAD2 200 1000 .01 
S 
$ DEFINE  MATERIAL   THERMAL  CONDGCTIV ITY 
5 
h lA14  1000 200. 
$ 






L I N E  1 5 
PHGDY 300 3000 . 3 1 4  
K A T 4  3000 200. 
s 
B DEFINE  CONSTRAINTS 
s 
h1PC 200 9 I .  5 
10 
1 
1 1 .  1 
9 
S D E F I N E   A P P L I E D   L O A D S  
s 
SLOAD 300 1 4 .  2 8 .  
" -. 
n l  p c  200 
- 1 .  
1 
1 
- 1 .  
ALUMINUM 
+CONVEC 
KON-LIhEAR  STEADY-STATE  PROBLEM . . .  H = F ( T )  JANUARY 1 , 1976 NASTRAN 1 2 / 3 1 / 7 4  PAGE 4 
I N P U T   B U L K   D A T A   D E C K   E C H O  
SLOCO 300 
. 1 . . 2 . . 3 . . 4 . . 5 . . 6 . . 7 . . 8 . . 9 . . 1 0 .  
3 
SLOA3 300 
8.  4 4 .  
5 
S L O l O  300 7 
4 .  
8 .  
6 e .  
6 
s 
4 .  
~,....,.~-,-...~,*,, " . " . * . ~ . * * * . . . . * ~ , ~ ~ , * . " ~ * " * * * . . ~ ~ * ~ ~ * b * * ~ ~ * * . * * * * b * * * * * ~ *  
S THE  FOLLOWING  BULK  DATA  CARDS WERE ADDED  TO  CONVE2T  PROBLEM  ONE  TO 
5 PROSLEY TWO. THE-ONLY  6ULK  DATA  CARD  REMOVED FROM T H E   P R E V I O U S ~ S O L U T I O N  WAS 
S THE  SPC  ARO 
5 
S T H I S   S P C l  CARO  REPLACES  THE  SPC  ARD  REMOVED FROM ABOVE 
5 
S P C l  100 1 100 
9 
9 G A O I A T I O N  GOUNDG?Y E L E I E N T S  
5 
CHEDY 200 23CO Ai iEA4 1 r )  6 5 
CHUDY 303 2000 AREA4 2 3 7 6 
Cllr,OY -100 2000 A?EA4 3 4 B 7 
CliEDY 5GO 2000 "LA4 5 6 




CiiEOY  7G0 2QOO AREA4 7 8 4 3 
S 
s 
S E M I S S I V I T Y   O F   R A D I A T I N G   E L E l E N T  
s 
S ESTISLTE  OF  INAL   STEADY  STATE  SOLUT iON  VECTOR - - -  REFERENCED 
S BY TEM21MATERIAL)  I N  CASE  CONTROL 
9 
TEUP GOO 
TErhPO 4GG 300. 
1c)O 300. 
s 
S PARAMETERS  CONTROLLING  RADIATION  LOADIPrG  AND  THE  ITERATION  LOOPING 
S 
PCRC?A TABS 273 .15  
FARAM SIGMA 5 .685E-6  
PARAkl M A X I T  8 
PAF;A,Ll EPSHT ,0001 
5 
S D E F T N I T I O N  O i  T H E   R A D I A T I O N   U A T R I X  
S A L L  OF THE  RADIATION GOES  TO  SPACE 
S 
RLDLST 200 300 500 500 600 7 0 0  
RLL!MTX ? 
R.:G:rITX 2 
0. 0. 0 .  0. 0. 
0 .  
0. 
0. 0. 0 .  0. 
RLOTJTX 3 0.  
?LC:,lTX 4 
0 .   0 . 0. 




0 .  




w e o y  2coo .90 
N O N - L I k E A R  STEADY-STATE  PROBL M . . .  H = F ( T )  JANUARY 1 .  1 9 7 6   N A S T R A N  12 /31 /74  PAGE 5 
I N P U T   B U L K   D P T A   D E C K   E C H O  
- 0 T A L   C O U N T =   1 2 0  





C A R D  
COUNT 
2 -  
1 -  
3 -  
4 -  
5 -  




9 -  
11-  
12-  
1 2 -  
1 4 -  
15- 
16- 
1 7 -  
1.5- 
2 0 -  
1 5 -  
2 1  - 
2 2  - 
23 - 
24 - 
2 5  - 
2 6  - 
2’7- 
28 - 
2 9 -  







3 7  - 
38 - 
39 - 
4 3  - 
4 1  - 
4 2  - 
4 s  - 
1 4  - 
4 5 -  
4 s  - 
4 7  - 
48- 
4 9  - 




t t i 5 3 Y  









G R I D  
CRCD 
G R I D  
T -R ID  
G R I D  
GRID 
G R I D  
GE!D 
G 2 I D  
G R I D  
Gi4I  D 
G R I D  
v A T 4  
R12T4 
I:CTT4 
1.1 P c 
















S L O L C  
Si.OAD 
S L C L D  
5 L C A D  
5PC1 
C!.IBDY 
2 C @  
3CO 
4 0 0  
500 
600 
7 0 0  



















2 3 0  




















s I s w  
T.’qGLEMl 2000 
+ T M i  2 0 0 .  
S O R T E D   B U L K  D A T A  E C H O  
3cc 
. 3  . .  4  









2 0 0   2  
:co 3  
1 0 0  
100 9 
10 
0 . 0  
. 1  
. 2  
0 . 0  
. 3  
. 1  
. 2  
. 3  
0 . 0  
0 . 0  
- . 0 5  








, 0 0 0 1  
2 7 3 . 1 5  
5 .685E-8 
3 0 0 0  
1000 
1 OCO 
0 .0  
3CO 
0 .0  
0 . 0  
0 . 0  







1 .  
. 9 1 4  
. o i  
4 0 0  
,001 
0.0 
0 . 0  
0.0 
0 . 0  
0.0 
4 .  
8 .  
4 .  
8 .  














0 . 0  
0.0 
0.0 
0 . 0  
. 1  
. 1  
1 
. 1  
. 2  
- . l  
.os 
1 .  
1 .  
.90 
5 0 0  
0 .0  
0 .0 






1 . 2 5  
a . .  9 . .  1 0  . 
+CONVEC 

















0 . 0  
G.0 
G . 0  
0 . 0  
0.0 
c . 0  
0 . 0  
0 . 0  
0 . 0  




- 1 .  
- 1 .  
600 700 
0.0 0.0 0.0 
0 . 0  0.0 
0.0 
E .  
4 .  




* - *  USER  1NFORMAT:ON  MESSAGE FULL   INTERNAL  SPACE NODE A V A I L A B L E  
* = *  USER  INFORMATION  MESSASE . 6 ELEMENTS  HAVE A TOTAL  VIEW  FACTOR  (FA/A).   LESS  THAN 0 .99  
* * *  USER  IhFORMATION  MESSAGE 3023. B =  3 
c =  0 
R =  2 
* * *  USER  INFORhlATION M'i!,SAGE 3 0 2 7 ,   S Y M M E T R I C   R E A L   D E C O M P O S I T I O N   T I M E   E S T I M A T E  I S  0 SECONDS. 
* * v  SYSTEU  WARNING  MESSAGE 2 1 6 9 .   T H E  FORM  PARAMETER  AS G I V E N  TO T H E   P A R T I T I O N I N G  blODULE FOFI SUB-PARTJTION  HKFF 
HAS NOT BEEN  SET OR IS OF I L L E G A L   V A L U E .   I T   H A S   B E E N   R E S E T  1 
HAS NOT  BEEN  SET OR IS OF I L L E G A L   V A L U E .   I T   H A S   B E E N   R E S E T  = 
* * *  SYSTEM  WARNING  MESSAGE 2169.  THE FORM  PARAMETER  AS G I V E N  TO  THE  PARTITIONING  MODULE FOR S U B - P A R T I T I O N   H K S F  
HAS NC.T BEEN  SET G R  I S  OF I L L E G A L   V A L U E .  I T  HAS  BEEN  RESET = 
* * *  SYSTEM W.:RNING MESSAGE 2 1 6 9 .  THE FORB: FARAMETER  AS  GIVEN  TO  THE  PARTITICNiNS  MODULE FOR S U B - P A R T I T I O N   H K F S  
"* SYSTEM  WARNING  MESSAGE 2 1 6 9 .  THE  FORM  PARAMETER  AS G I V E N  TO  THE P A R T I T I O k I N G  MODULE FOR S U B - P A R T I T I O N   H K S S  
2 
2 
HAS NOT BEEN  SET OR I S  OF I L L E G A L   V A L U E .   I T   H A S   B E E N   R E S E T  = 
HAS NOT BEEN  SET OR IS OF I L L E G A L   V A L U E .   I T   H A S   B E E N   R E S E T  = 
* * *  SYSTEM  WARNING  MESSAGE 1 1 6 9 .  THE  FORM  PARAMETER AS GIVEbI  TO T H E   P A R T I T I O N I N G  MODULE FOR S U B - P A R T I T I O N   H R F N  
HAS  NCT  BEEN  SET OR I S  OF I L L E S A L   V A L U E .   I T   H A S   B E E N   R E S E T  = 
f * *  SYSTEM  NARNING  MESSAGE  2163.   THE FORM P.ARAMETER AS G I V E N  TO Ti.: P A R T I T I O N I N G  MODULE FOR S U B - P A R T I T I O N   H R S N  
* * *  USER  IKFORMATION  MESSAGE  3028. B =  4 BaCR = 5 
c =  3 CBAR = 0 




* * *  USER  INFORMATION  MESSAGE  3027.  UNSY:AMETRIC REAL  @ECOMPOSITION T I M E  E S T I M A T E   I S  0 SECONDS. 
D I A G  1 8  O U T P U T  F 9 0 M  S S G H l  
i T E R A T I O N  EPS! LON- P L A M F j D A -  i E P S I L O N - T  
2 
1 6 . 2 1 6 C 7 S E - 0 2  
3 
5 . 1 9 3 4 2 E E  - 02 1 . 2 4 0 6 3 4 E  01 6 . 3 a 0 2 5 6 ~ - 0 4  
4 
9 . 3 6 9 8 - 1 E - 0 4  
1 . 7 6 9 G J 7 E - 0 4  
5 . 6 6 Z 8 5 3 E  00 
5 . 2 S C 8 7 4 E  GO 
2 . 7 5 1 3 5 G E - 0 4  
5 . 6 4 8 a 9 3 ~ - 0 5  
* * *  !!SSER INFORMATION M t S S A G E  3 0 6 6 ,  ENTER1:dG SSGHT E X I T  K O G E  BY  REASON h U M a E R  1 ( NORMAL CONVERGENCE ) 
KON-LINEAR  ST DY-STATE PROBLEM . . .  H = F ( T )  JANUARY 1 ,   1 9 7 6 NASTRAN 1 2 / 3 1 / 7 4  . PAGE 
T E M P E R A T U R E   V E C T O R  
POINT ID. TYPE iD VALUE 
1 S 2 . 7 h B 5 8 4 E  02 2 . 5 1 9 2 8 3 E  02 2 . 1 8 1 9 1 2 E  U2 2 . 0 7 9 G 6 0 E  02  2 . 7 3 6 3 8 4 E  02 2 . 5 1 9 2 8 8 E  02 
7 
1 0 0  
S 
S 
2 . 1 E 1 9 i 2 E  02 2.07YOEOE 02 2 . 7 8 6 3 8 S E  02  2 .?66384E C2 
3,CGOGOGE 02 
I D + 1  VALUE I D + 2  VALUE ID+3 VALUE I D + 4  VALUE ID+5 VALUE 
I 
I 
KON-LINEAFI STEADY-STATE  PROELEM . . .  H = F ! T )  JdNLlAHY 1 .  1976 NASTRAN 12/31/74 PAGE 
L O A 0   V E C T O R  
POINT 1.3. TYPE ID VALUE IO+2 VALUE !0+3 VALUE I D + 4  VALUE ID+5 VALUE 
1 S 4 .000GOOE 00 B.GO00GOE 00 8.00COOOE 00 4.000000E 00 4 . 0 0 0 0 0 0 E  00 8.000000E  0 
7 S 8.COOOOOE GO 4 . 0 0 0 0 0 0 E  00 
IO+1 V&LUE 
9 
KON-LINEAR  STEADY-STATE  PROBLEM . . .  H = F ( T )  JANUARY 1 1976 N A S T R A N   1 2 / 3 1 / 7 4   P G E   1 0  
F O R C E S  3 F  S I N G L E - P O I N T   C O N S T R A I N T  
P O I N T  i D .  T Y P E  i D  VALUE ID+I VALUE I D + 2  VALUE ID+3 VALUE I D + 4   V A L U E  
100 S 1 . 6 4 1 2 2 8 E  02 
I D + 5   V A L U E  
" - END OF JOB - - - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
N&STRAN LOADED A i  LCC;.::Oii C7FiF20 
T I M E  i o  GO = 59 CPU  L,EC.. 229 ! / O  SEC.  
0 CPU-SEC.  0 ELAPSED-LEC.   SEMI  BEGN 
0 CPU-SEC.  0 E;A;SED-SEC. 
* @ CPU-SEC. 2 E L A P S E D - S E S .   N s S T  
SEMT 
0 CFU-SEC. 2 E!.C>5EO-SEC. 
0 CPU-SEC.  
G E . i I  
2 ELGGLED-SEC.  XTSP 
0 C?U-SEC. 3 E L L ; ~ ? D - S E C .   I F F 1  
0 CPLI-SEC. 6 E " i S E 3 - 5 i C .  
1 CPU-SEC.  
XSOR 
* 1 CPU-SEC. 
10 E l L S . 5 i D - S E C .  00 I F P  
24 ELCFSEG-SEC. E N 3  !FP 
! CPU-SEC. 22 EiG>SEO-SEC.   XGPI  
3 C ? U - S i C .  
* 3 C;U-SEC. 
20 E L L P S E D - S i c .  
30 ELAPSED-SEC. 
5EM1  END 
= 22  1 / D  S E C .  
"" LINKNSOZ - - .  
L A S T   L I K K   D ! D  NOT USE C EYTES ,CF OPEN  CORE 
8 3 C 2 i r - S E C .  32 E i l i S i D - S E C .  "" L I N K  EN0 - - -  
* 3 CPU-SEC. 
5 3 C.P?I-SEC. 
32 ELL;S:D-SEC. XSFA 
r.3 ELAFSED-SEC.  XSFA 
v 3 CPU-SEC. :,S ELC?5.EC-SEC. 2 GP 1 E ii D 
3 CPLJ-SEC. :a3 ELAPSED-SEC. 2 GP 1 BEGN 
3 CPU-SEC. : 9  ELAPP5E3-5EC. 5 GP2 BEGN 
3 C P b - S E C .  i D  E:L?SE!I-'EC. 3 GP2  EhD 
Y 3 CPU-CEC. ..o ELl.::.Z5"SEC. 7 PLTSET SEGN 
* 3 CPU-SEC.  ;.I FL;LF,:-J-sEc, 7 PLTSET EhCl 
* 3 CPU-SEC.  ;.I CL;?SE;-'EC. 9 FRTi.:SG j E C N  
h 3 CFU-SEC.  " 2  EL37SED-SEC.  9 ?RT:LSG EhD 
3 CPU-SEC.  -.: r".?JE;-SEC. 1 3  SET\'AL BEGN 
3 CPU-SEC.  8 2  E L Z L S E S - S E C .   1 3  SET'JAL Et.D 
3 CPU-SEC. 4 3  ELLFSED-SEC.  18 5?3 BECN 
r 3 CPU-SEC.  53 ELL.ZSE2-SEC. 16 GP3 E h O  
4 3 CFU-SEC . 53 EL.AFSr3 -SEC.  20 T A 1  EEGN 
* 3 C P L - S E C .  62 ELLFSED-SEC.  ?C T A 1  ERD 
4 3 CPU-SEC . 63  ELCPSED-SEC. "" LINKNSGB - - -  
,. ,. - 
= 52 1/0 SEC. 
L A S T   L I K K  GI% NOT USE 4 1 8 2 5   B Y T E S  CF OPEE.: CORE 
I 4 CPU-SEC. 66 ELb'SED-SEC. 
x 4 CFU-SEC. 6 9  ELAPSEG-SEC. 24 S M A 1  END 
* 1 CFU-SEC.  70 ELL?SED-SEC.  "" L I N K N S 0 5  - - -  
= 57 1/0 SEC. 
* 4 CPU-SEC.  00 EL1PSED-SEC.  "" L I N K  END - - -  
t 4 CFU-SEC.  110 E L C i S E O - S E C .  27 RMG BEGN 
* 4 CPU-SEC.  8; ELL5SED-SEC.   SDC3 R:P 
* 4 CPU-SEC. 86 E L i ? S E D - S E C .  F 35 
8 4 CPU-SEC.  66 ELAFSEO-SEC. 24 SMAl GEGN 
"" L I N K   E t i O  - - -  
L A S T   L I N K  D I D  NOT USE 233CE BYrES  GF OPEN CORE 
8 4 C P d - S E C .   8 4   E L I F S E D - S E C .  soco MP 
8 4 CPU-SEC. 00 EL4P5ED-SEC.  F BS 
4 CPIJ-SEC. 69 E L L P S E 3 - S E C .  MPYA 0 
METHGD 2 N:.NBR P A S S E S  1 . E S T .  TIME = 0 .0  
* 4 C P b - S E C .  50 ELAP5EO-SEC.  r: P 't c D 
1 CPU-SEC.  99 ELL ;SE~-SEC.  TEA\  P C C E  
4 C F t i - S E C .  92 ELLPSEC-SEC.  T E L h  FGSE 
* 4 CPU-SEC. 52 E L L P S E 3 - S E C .  K?YL 3 
* 4 CPU-SEC. 34 ELAPSEC-SEC. MPYP 0 
METHOD 2 K T  .NBR  PASSES = 1 . E S T .   I M E  = 0 .0  
t 4 CPU-SEC.  
1 4 CP'J-SEC. 
= 73 I,/O  SEC. 
* 4 CPU-SEC.  
* 4 CPU-SEC.  
4 CPU-SEC.  
* 5 C P S - S E C .  
* 5 CPU-SEC.  
* 5 C P U - S F C .  
= 84  1/0 SEC. 
* 5 CPU-SEC.  
* 5 C P U - S E C .  
* 5 C P U - S E C .  
* 5 CPU-SEC.  
L A S T   L I N K  Di;) NOT 
L A S T   L I N K  DID NOT 
5 G  E L L P S E D - S E C .  
98 ELAPSED-SEC.  
U S E   3 1 5 6 C   E Y T E S  OF 
102 ELAFSEO.SEC.  
7 C"i ELAPSED-  SEC.  
.02 E L L F S E D - S E C .  
!06 ELAPSED-SEC.  
; f . , t i  ELLPSED-,SEC. 
' I . 0  E L A P S E D - S E C .  
USE 76024  BYTES C F  
: : 3  E L L E S E D - S E C .  
' , ' 3  E L b G S E D - S E C .  
i ~ 1 3  E L A F S E 3 - S E C .  
i ; 5  ELAPSED-SEC.  
27 RMG EKD 
"" L I N X N S 0 4  - - -  
OPEN  CORE 
"" 
32 GPS 
L i h X   E f i D  - . -  
EEGN 
5 2  GFI: EKD 
39 GPSP BCGN 
"" L I N K N S 1 4  - - -  
3a GPSF EI~D 
CFEN CORE 
39 OFP 
L I N K   E N 0  - - -  
BEGN 
39 OFP  E l l  D 
"" LINKNSOS - - - 
"" 
= 88 1/0 SEC. 
L A S T   L I N K   D I D  NOT USE 74704 BYTES O F  OPE14 CORE 
5 CPU-SEC.  117 ELAPSED-SEC.  "" L I N K   E N D  - - -  
.I 5 C P U - S E C .  
8 5 CPU-SEC.  
* 5 CPU-SEC.  
5 CPU-SEC.  
t 5 C P U - S E C .  
* 5 CPU-SEC.  
* 5 CPU-SEC.  
* 5 C P U - S E C .  
* 6 CPU-SEC.  
IC 6 CPU-SEC.  
* 6 C P V - S E C .  
* 6 C P U - S E C .  
* 3 CPU-SEC.  
* 7 C P U - S E C .  
* 7 CFU-SEC.  . 
* 7 C F U - S E C .  
= 1 0 7  1/0 SEC. 
7 C P U - S E C .  
* 7 CPU-SCC.  
* 7 C P U - S F C .  
* 7 C P U - S E C .  
4 7 CPU-SCC.  
c 7 CPU-SEC.  
4- 7 CPU-SEC.  
.I 7 CPU-SEC.  
7 C P U - S E C .  
* 7 C P U - S E C .  
+ 7 C F U - S E C .  
.I 7 C?U-SEC.  
t 7 CPU-SEC.  
* 7 C P U - S E C .  
7 CPU-SCC.  
= 1 1 8  I / C  EEC.  
7 c ? L " : > c c .  
* 7 C P L - S C C .  
* 7 CPU- 5 i ic .  
7 CPU-SEC.  
* 
L A S T   L I N K  D I D  NOT 
LAST  L1t:K 0 ' 5  !:ST 
:17 E L A P S E D - S E C .  
129 E L A P S E D - S E C .  
120 E L L F S E D - S E C .  
1 2 2   E L A P S E D - S E C .  
123  ELAPSED-SEC.  
ELAPSED-SEC.  * "  
1;!5 ELAPSED-SEC.  
::!5 ELLPSED-SEC.  
t Z 6  E L L F S E D - S E C .  
128 E L L F S E D - S E C .  
123 ELAPSED-SEC.  
119 ELAPSED-SEC.  
1 3 0   E L A P S E D - S E C .  
1 3 0   E L L F S E D - S E C .  
1 3 2   E L A P S E D - S E C .  
132 ELAFSED-SEC.  
133 E L A P S E D - S E C .  
42 
4 2  
44 
rll P Y P 
MPYB 
W?YA 
hi F Y  A 
51 F Y A 
M P  Y A 
rt: P Y A 
k F Y A  
R:?YA 
rV!PYC 





% C E l  E h D  
?ACE2 EEGN 




:JETPOD 2 T .NBR  PASSES = 
D 




:;lET%OD 2 N'i .NBR  PASSES = 
D 
D 
METHO3 2 T .NBR  PASSES = 
D 
3 
KETHOD 2 T .NBX PASSES = 
3 
MCE2 EKD 
L I N K N S O 7  - - -  
U S E   6 8 3 7 2   E Y T E S  O F  OPEN  CORE 
1 3 8   E L A P S E D - S E C .  "" 
708 ELAPSED-SEC.  
L I N K   E N D  - - -  
50 VEC  EEGN
128 ELAPSED-SEC.  50 VEC 
1119 ELAPSED-SEC.  
ERD 
51 PARTN  EEGN 
l.;! ELAPSED-SEC.  51 PARTN  END 
i.:1 E L P P S E a - S E C .  XSFA 
1.12 ELA?SED-SEC.  XSFA 
1 4 2   E L A P S E D - S E C .  52 PARTN  EEGN 
1 4 4  ELAFSE;-SEC. 52 PARTN EkD 
I 4 4  ELAPSED-SEC.  55 DECOhlP EEGN 
1-14 EL;2.5EZ-SEC. DECO K P  
I g i 6  EL::P;ED-SEC. DECD r w  
146 E L A " 5 E O - S E C .  55 DECOUP E i iD  
1 3 9   E L L S S E D - S E C .  "" L I N K N S 0 5  - - -  
USE 595;, 5YTES 9 i  CPEX  CC?E 
151 E L L i S E D - S E C .  
15: E L L F S E D - S E C .  
"" L I N K  Eb!J - - -  
59 SSGl   6TGN 
15s E L L C S E 3 - S E C .  
I57 E L L Z S E O - S E C .  
59 SSGl E!vD 
63 SSG2 3EGN 
1 . E S T .   T I M E  = 0 . 0  
1 . E S T .  T I M E  = 0 .0  
1 . E S T .   T I M E  = 0 . 0  
1 . E S T .   T I M E  = 0 . 0  
1 . E S T .  T:ME = 0 .3  
1 . E S T .   T I M E = 0 . 0  
7 CPU-SEC. ;59 ELPPSED-SEC.  M?YA D 
f 3 CPU-SEC.  :bcI ELAPSECI-SEC. 
* .3 CPU-SEC. 162 E L L F S E 3 - 5 E C .  ls:PYJ D 
F:. .z Y A c 
3 CPU-SEC. 163 E L L F S E D - S E C .   h ? Y A D 
8 CPU-SEC. 1E3 ELCPSEG-SEC. 63 SSG2 END 
. C . 3  E L L F S E J - S E C .  65  SSGHT  EEGN 
METHOD 2 T . N S R  PASSES = 1 . E S T .   T I M E  = 
X C T H O D  2 N T .  IN32 PASSES = 1 . E S T .   T I M E  = 
e C P U - S E C .  
t 3 CPU-SEC. , F . 2  E L i ? S E i I - S E C .  66 SSCHT  EKD ' 
* 3 CPLI-SEC. 1&3 E L L 5 S E D - L E C .  
= 154 1/0 SEC. 
* 8 CPU-SEC. 1 9 3  EL;.PSEC-SEC. "" L I N K  END - - 
* 3 CPU-SEC.  1 5 0  ELLPSED-5EC.  7 1  FLTTRAK BEGN 
I 8 CPU-SEX.  iSJ1 ELLPSED-SEC.  7 1  PLTTRAN END 
* a C P U - S E C .  l C j l  ELC?SEC-SEC. - _ _ -  L I K K N S 1 3  - - -  
= 160 I/O SEC. 
* 3 CPU-SEC.  197 E L I F S E D - S E C .  "" L I N K  END - - -  
* 9 CPU-SEC.  i 9 7  ELLPSCO-SEC. 
* 3 C P U - s i c .  2GC ELAF'5EC-SEC. 7 4  SDR2 EfuD 
74  S 9 2 2  BEGN 
= 163 I / @  S E C .  
"" L I N K t 6 0 8  - - -  
LAST  ' - iNK  313 NOT USE 25405 BYTES  OF OPEN  CO2E 
L A S T   L I N K  DID NOT USE 77552 BYTES  OF OPEK CORE 
3 CFIJ-SEC.   263  ELLLSED-SEC.  "" LINi(NS14 - - -  
L A S T   L I N K  Dl? NCT USE 25;EE OYTES OF O P E &  CORE 
9 CPU-SEC.  2C6 E L b i S E D - S E C .  
* 3 CPU-SEC.   75   OFP BEGN 2r16 E L L F L E D - S E C .  
L I R K  END - - -  
* 3 C?U-'EC. 2.83 ELLPSED-SEC.  75  OFP 
* 9 CPU-SEC. 2 ' 4  ELA?SED-SEC. " _ _  E ?.. D
= 777 1/0 SEC. 
L I N K N S 1 3 " - -  
.? 9 CPU-SEC. 3:!7 E L L F S E D - S E C .  
4 9 CPU-SEC. 
"" L I K K   E h D  - - -  
2:!2 E?:.:SEG-SEC. 7 7  SDRHT BEG!d 
9 CPU-SEC.  2 9 3  ELC?SED-   5EC.  
t 9 CFU-SEC.  213 E - L c 5 E D - S E C .  "" L I N X N S i S  - - -  
77 SCRhT ERD 
= 186 I / O  5:c. 
* 3 C P L - S E C .   2 2 4   E L ? P - S E C .  
" _ _  
L A S T   L I N K  D i D  NOT USE €60C< BYTES  OF OPEN CO2E 
LAST L i N K  Dl!) 1.137 USE 338.52 EYTES  OF  OPEh CORE 
9 CFU-SEC. 
L I t4K EP;D - - -  
23: E L b F j E 3 - 5 E C .   7 8   O F P  EEGN 
9 CPU-JEC.  225 ELAFSED-SEC.  '78 OFP Et.3 
* 9 CPU-SEC. 236 ELAPSED-SEC.  92 E X I T  BECN 
"" 
= 185 110 S E C .  
" "~""" " -~"""~" . " "_""" " " "  "_"""""""""""""""""""""""". 
CMOUNT C F  OPEN CORE  NO-i USES OK E Y T i S  
L A S T   L I K K  D I D  NCT USE 7 4 7 2 3  EYTES OF G P E h  CCRE 
0.0 
0.0 
MODELS 9 1 . 9 5  
IBRl 3 5 0 - 3 7 0   S E R I E S  
R I G I D  F C R Y A T  SERIES Id 
LEVEL 1 5 . 5 . 3  
- 1 2 / 3 1 / 7 4  

RON-LINEAR  S lEADY-STATE  PROBLEM . . . K F ( T )  AND 
K = CNISOTROFiC  
















1 1  
12 
13 
1 4  
15 
17  























k O N - c I k E A R   S T E A D Y - S T A T E   P R O B L E M  
K = A N I S O T R O P I C  
s 
1 . .  2 
K = F ( T )  L S D  JANUARY 
I N P U T   B U L K   D A T A   D E C K  
. 3 . . 4 . . , 5 . .  6 . .  7 . .  
I ,  1976 NASTRAN 12/31/74 PAGE 3 
E C H O  
8 . .  9 . .  10 
S U N I T S  MUST  BE  CONSISTENT 
9 I N   T H I S  PROBLEM.  METEiiS.  WATTS.  AND  EGREES  CELSIUS  ARE  USED 
B 
5 D E F I N E   G R I D   P O I N T S  
S 
C H I D  2 
L R I D  1 
G R I D  3 





S R I D  9 
C R I D   1 0  
G R I D  100 
3 
S CONNECT G R I D  POINTS 
CROO 10 1 GO 











0 .   0 .   0 .  
. 1  0. 
. 2  
0 .  
0 .   0 .  
. 3  0 .  
0 .  
L'. 
. 1  
. 1  
ti. 
.2 
. 1  0 .  
. 1  
.3 
0 .  
0 .  
. 1  0 .  
0.  
. 2  0 .  
- . O S  . D 5  
- . l  0 .  












S DEFINE  CROSS-SECTiONAL  AREAS AND/CF( THICKNESSES 
FDOD 100 1 o m  . OCl 
S 
POUAD2 200 1@00 . D l  
3 DEFINE  MATERIAL   THERMAL  CONDUCTIV ITY 
a 
S V A T 4   C C K D   R E M O V E D   T O   P E R I , l I T   A N I S O ~ R O P I C   S P E C I F I C A T I O N  
9 
S D E F I N E   C G l i V E C T I V E   A R E A  AND C O N V E C T I V E   C O E F F I C I E N T   ' H '  
S 
CHBDY 60 300 L I N E  1 5 
iC;NVEC 100 
FESDY 300 
1 0 0  
h iAT4  3000  2GO.  
3000 . 3 1 4  
5 
S D E F I N E   C C K S T R A I N T S  
S 
!.? 2 c 200 9 1 
r;Fc 
S 
200 10 1 
S 
S D E F I N E   A P P L i E D   L O A C S  
SLOAD 300 1 4. 
3 
1 .  5 
1 .  1 
2 8. 
+CONVEC 
- 1 .  1 
1 - 1 .  
NC)N-L!KiAFI  STLADY-STATE  PROBLEM . . .  K = F ( T )  APiD JANUARY 1 .  1976  NASTRAN 1 2 / 3 1 / 7 4  PAGE 
K = ANISOTROPIC 
4 
I N P U T ‘   B U L K   D P T A   D E C K   E C H O  





0 .  4 4 .  
4 .  
SLOAD 300 7 6 .  6 
6 8 .  
S 
4 .  
~..**..*.*~~**~-*~.,**“***-*.u**.**.~*.*~.******.~**.***~~**b.****~~~*******.*~* 
S THE  FOLLOWING  BULK  DATA  CARDS WERE ADDED  TO  CONVERT  PROaLEhl  ONE  TO 
9 PROBLEM TWO. THE  ONLY  BULK  DATA CAT’) REMOVED FROM THE  PREVIOUS  OLUTION WAS 




S T H I S   S P C l  CARD  REPLACES  THE  SPC  ARD  REMOVED FROM ABOVE 
S 
SPC1 100 1 100 
9 




2000 APEA4 1 2 6 5 
2000 AEEA4 2 
CHBDY 4 0 0  
3 7 6 
2 0 C O  A P E 8 4  3 4 




2000 AFEA4 6 7 
1 






S E M I S S I V I T Y  OF RADIATING  ELEMENT 
5 
5 
PHBDY 2000 .90 
5 ESTIMATE OF FINAL  STEADY  STATE  SOLUTIO’ I   VECTOR - - -  REFERENCED 
S BY T E M P ( M 8 T E R I A L )  I N  CASE  CONTROL 
S 
TEM?D  4CO 




5 PARAhlETERS  CONTRCLLING  RPDIATION LOAD1:-IC AKD THE  ITERATIOlv  LOOPING 
S 
F n R B M   T A B S   2 7 3 . 1 5  
P A R A M   S I C X A   5 . 6 8 5 E - 8  
FARAM  GAXIT  8 
S 
PARAM  EPSET ,0301 
5 D E F I N I T I O N  OF THE RAD!AT!OFI h1ATRIX 
9 A L L   O F   T H E   R G D I A T I C N  GOES TO  SPACE 
S 
RADLST 200 300 sco 500 600 700 
R iEMTX ! 0 .  0 .  
0 .  
0 .  
0 .   0 .  
0. 
0.  
0 .  0 .  
RICI.iTX 3 
0 .  
0 .   0 . 0 .  
RlGMTX 4 0 .  0 .  0 .  
0 .  
RAORITX 6 
9 
0 .  
R A DM T x 2 
. .  
R A D M  r x  5 C. 
JANUARY 1 .  1976 NASTRAN 12/31/74 PAGE 5 
-.GTAL  CCUNT= ! 2 4  




2 -  
1 -  
4 -  
3 -  
5 -  
6- 
6 -  
7 -  
9 -  
10- 









19 -  
21 - 
22 - 










































C R G O  
G f i I D  
G R I D  
GRi 3 
G 2 : O  
G K I D  
GRiO 
G R I C  
G R I D  
G R i O  
GRID 
G R I D  
V 4 T 4  
h!ATT5 
WATS 










R b D K T X  


















4 0  
50 

















2 0 0  
EPSHT 
M A X I T  
T P e S  















3 C O  
100 
+ T k 3  2 0 0 .  
TABLEhl l  5OGO 
S O R T E D  B U L K  D A T A   E C H O  
. .  3 
300 
100 











2 0 0 .  























. .  4 . .  5 . .  6 . .  7 . .  8 . .  9 . . 1 0 .  
LINE 1 5 +CONVEC 
APEA4 
APEC4 










. 1  
. 2  
0 . c  
. J  
. 1  
. 2  
0.0 
. A  
0.0 
- . 0 5  


























0 . 0  
C . 0  
0 . 3  
0.5 
0.0 
0 . 0  
0 .0  
. 1  0 .0 
. 1  0 .0 
. 1  0 .0  
. 1  0 .0  









1  1. 5 1 
1 1 .  1  1 
:1. 
-1 .  




. O O l  
500 600 
0.3 0.0 0 . 0  
700 
0.0 0.0 






4 .  2 
8 .  
6.  
4 
4 .  
4 .  
6 8 .  
8 .  
100 
8 4 .  
. 90  





NON-LIF iEAR  STECDY-STATE  PROSLEM . . .  K = F ( T )  AND 
K = ANISOTROl> iC  
JANUARY 1 ,  1976 NASTRAN 12/31/74 PAGE. 7 
C A R D  
CO3NT 




S O R T E D   B U L K   D A T A   E C H O  
1 . . 2 . . 3 . . 4 . . 5 . . 6 . . 7 . . 8 . . 9 . . 1 0 .  
TA5LELI1 6000 +TM4 




3 0 C .  
30'2. 
ENDDATA 
*'NO ERRORS  FOUND - EXECUTE  NASTRAN  PR3GRAhl'* 
* * *  USER  1NFORI;:ATION  MESSAGE FULL  INTERt4AL  SPACE  NODE  AVAILABLE 
* - -  USER  IXFORWATION  MELSAGE 6 ELEMENTS  HAVE A T O T A L   V I E W   F A C T O R   ( F A I A )   L E S S   T H A N  0 .99  
* * *  US'R I f ~ F G H f v l A T I O N  MEf>SAGi. 3023, B =  3 
C =  0 
R =  2 
* * r  USER  IKF5RL:ATiON PJES5AGE 3027 .  SY&METRIC  REAL  DECOMPOSITION T;ME E S T I M A T E  I S  0 SECONDS. 
HAS  hOT  SEEN  SET OR IS OF I L L E G A L  V A L U E .  I 1  HAS BEEF: RESET = 
+ * -  S Y j T E n l  # L i i N I \ G  M E S S i S i  2 1 6 . 3 .  TKE FORW PARAhlETER  AS G I V E N  TO T H E   P L R T I T I O K I N G  MODULE FOR S U B - P A R T I T I O N   H K F F  
1 
1" S';STEM W.'*R>.ii..G h l h S j A 3 E  2 1 6 9 .  THE FCZAI PhRAlilETER AS G I V E N   T O   T H E   P A R T I T I O N I N G  MODULE FOR S U B - P A R T I T I O N   H K S F  
HAS NOT bEEN  SET C R  I S  (!F I L L E G A L   V A L U E .   I T  HAS EEEI.1 KESET = 2 
ELI WL;N:'.S R:ESit\GE ? !EL I .  THE FORV PARLDETER AS G I V E N  TO THE  PARTIT IONING  MODULE FOR S U B - P A R T I T I O N   H K F S  
BEEN S E T  OR I S  ' i  i l - L E S i L   V A L U E .  I T  FILS BEEN  EESET = 2 
EX WA2fli!, .G h!ES;.!GE 21:;3. THE FORlA PARAP2ETER AS G I V E N  TO THE  P .6RTITIONING  MOCULE FOR S U B - P A R T I T I O N   H K S S  
SEEM  SET CR I S  ,>7 I L i E G P L   V A L U E ,  I T  HAS BEE9  RESET E 1 
E,:.: ~ ; ~ ~ ! ~ , : : . ~  ;,;Es;..~;E 2!;3. THE F O q M  PLRAhIETER A S  G I V E N  TO  THE P ~ I R T I T I O N I N G  MODULE FOR S U B - P A R T I T I O N   H R F N  
BEEN S E T  CR I S  O F  ! LLEGSL  VALUE.  I T  HAS  BEEN  RESET = - -J 
HAS r:OT BEEN  SET CR ! S  0 ;  I L : . E S I L   V A L U E .   i T  H A S  BEEX  RESET = 
b *  S'!STE:,I WARN'.:<G M E S S A G E  2165 .  THE FOEIv! PAFiAKETER 25 G I V E N  TO THE  PARTIT IONING  MCDULE FOR S U B - P A R T I T I O N   H R S N  
* r *  USER  IhFORh'AT:3tI hliSSLCE ; 0 2 8 .  
c =  3 
e =  4 BZAR 5 
CSCR = 0 
R =  7 
2 





D I A G  l a  C ) L I T P L ~ T  F R O M  S S G H T  
I T E R A T L O N   E F S I L C N - P  Lcr.lzon- I E P S I L O N - T  
"""--"""""""""""""" 
1 7 . 8 E C 5 7 7 E - 0 2  
2 
3 
5 . L t 5 : g $ E - C :  1 , 5 3 9 4 6 1  E C 1  5.038305E-04 
9.C2:36€E-o; 
4 
5 . 5 5 7 2 7 4 E  OC. 2 . 0 9 7 9 2 0 E - 0 4  
1 , 5 1 6 E 6 2 E - 0 :  6.G2i394E 00 3 . 7 3 5 8 9 3 E - 0 5  
"" 
* * *  USER I S F O X L i T T I O N  hSrISPGE 3GG6. ENTERING  SSGHT  EXIT  MOGE 6Y RECSON NUMBER 1 ( NORMAL  CONVERGENCE ) 
8 
NO&-LINEAR  STEADY-STATE PROBLEM , . .  
K = ANISOTROPIC 
K = F I T )  AND 
POINT IO. TYPE 
1 5 
7 S 
1 0 0  S 
T E M P E R A T U R E   V E C T O R  
JANUARY 1 .   1 9 7 6  NASTRAN 1 2 / 3 1 / 7 4  PAGE 8 
I D  VALUE I D + 1  VALUE I D - 2  VALUE I D + 3  VALUE ID+4  VALUE I D + 5  VALUE 
2 . 7 3 5 1 7 8 E  02 2 . 5 1 6 3 7 5 E  02 2 . 2 3 2 8 2 Y E  C2 2 . 1 4 4 9 1 0 E  02 2 . 7 3 5 1 7 8 ~  02 2 . 5 1 6 3 7 5 ~  02 
2 . 2 3 2 8 2 9 E  0 2  2.:44910E 0 2  2 . 7 3 5 1 7 8 E  C2 2 . 7 3 5 1 7 G E  02 
3.000000E 02 
NON-LI r iEAR  STEADY-STATE  PROBLEM . . .  K = F ( T )  AND 
K = ANISOTR0P:C 
JANUARY 1 .  1976 NASTRAN 12/31/74 PAGE 9 
L O A D   V E C T O R  
P O I N T   I D .   T Y P E .  I D  VALUE 1D+1  VALUE ID+2 VALUE  ID+3    ID+4 VALUE ID+5  VALUE 
1 S 4.C03000E 00 8.000000E 00 8.000000E 00 4 . 0 0 0 0 0 0 E - 0 0   4 . 0 0 0 0 0 0 E  00 8 . 0 0 0 D O D E  00 
7 S 8.OCOOOOE 00 4 . 0 0 0 0 0 0 E  00 
NON-LINEAR  STELOY-STATE PROBLEM . . .  K = F ( T )  AND 
K = ANISOTROPIC 
JANUARY 1 , 1976 NASTRAN 12/31/74 PAGE 10 
F O R C E S  O F  S I N G L E - P O I N T   C O N S T R A I N T  
POINT I D .  TYPE ID VALUE ID+1 VALUE ID+2 VALUE I D + 3  VALUE I D + 4  VALUE ID+5 VALUE 
100 S 1.663081E 02 
” - END  OF JOB - - - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NASiRAN LCADED AT LOC:sTION CFAF2O 
T I M E  ’TO GC = 59 CPU S C C . .  2:;3 1/0 S E C .  
0 C F U - S E C .  0 ELA2SED-SEC.   SEM1  B GN 
0 C P U - S E C .  0 CLL;SED-SEC. 
0 C P U - S E C .  2 E L L P S E D - S E C .  
SEMT 
NAST * 0 C P U - S E C .  J  ^ E : - A c S i D - S E C .   G N F I  
0 C P U - S E C .  
0 C P U - S t C .  
3 E L L F S E D - S I C .  XCSA 
4 E L A P S ~ S - S E C .   l F P l  
0 C P U - S E C .  7 ELCP:,EG-SEC. 
t 1 C F U - S E C .   1 2   E L P P S E 3 - S E C .  DO I F P  
XSOR 
1 C P U - S E C .  
t 1 C P U - S E C .  
2 3   E L A P S E G - 5 E C .   E N D   I F P  
2 C P U - S E C .  
2 3   E L A F S E D - S E C .  
38 E L 4 P S E D - S E C .  
XGP I 
2 C P U - S E C .  
SEMl   END
2 9   E C L o S E D - S E C .  
= 22 I/O S E C .  
“” L I N l i N S 0 2  - - -  
LAST : I R K  DID NOT USE C SYTES O F  OPEN CORE 
3 C P U - S E C .   2 1   E L A P S E D - S E C .  ”” 
+ 3 C P U - S E C .  31 E L L P S E D - S E C .  
L I K A  END - - -  
3 C P U - S C C .  
XSFA 
32 ELL j ;ZD-SEC.   XSFA 
3 C P U - E C C .   3 2   E : C F L ’ t > - S E C .  2 GP 1 
* 3 C P U - 5 E C .  :.5 E L A F S C D - S E C .  2 GP 1 END 
EEGN 
* 3 C P U - S E C .  75 E L A P S E O - S E C .  5 
* 3 C ? U - S E C .  
GP2 BEGN 
::7 EL ’FSED-SEC.  5 GP2  END 
3 C P U - S E C .  :;7 E L A F S E D - S E C .  7 PLTSET  EEGN 
3 C F U - S E C .   2 7   E L L P S E D - S E C .  7 
3 C P U - S E C .  
PLTSET EKD 
:I8 E L A D S E D - S E C .  
* 3 C P U - S E C .  9 PRTVSG  EEGN 
I 3 C P U - S E C .  
3 B  E L A P S E D - S E C .  9 PRTh:SG E h D  
28 ELA’SED-SEC. 
4 3 C P U - S E C .  
1 0   S E T V A L  EEGN 
c.8 E L A P S E D - S E C .  
3 CPG-SCC.  39 E L A P S E D - S E C .  
10 SETVAL E h D  
3 CP’J -SCC.  44  E L A P S E D - S E C .  
1 2   G P 3  BEL% 
t 3 C P U - S E C .  43  E L P F S E O - S E C .  
1 8   G P 3   E K D  
2 0   T A l  BEGN 
+ 3 C P U - S E C .  52 E L L F S E D - S E C .  20 T A l  
* 3 C P U - S E C .  53 E L C P S E O - S E C .  ”“ 
EhD 
= 5 2  110 SEC.  
L I N K N S 0 3  - - - 
* 3 C P U - S E C .  56 E L A P S i 3 - S E C .  . _ _ _  L I K K  EP;C - - - 
* 4 C P U - j r C ,  59 E L L F S E D - S E C .  2 4   S h l A l  END 
= 5 7  1/0 SEC.  
* 4 C P U - 5 E C .  lis E L A P 5 E D - S E C .  
4 C P U - S E C .  ti3 E L A P S E D - S E C .  
* 4 C F U - S C C .  (is E L L P S C G - S E C .  SDCO r w  , 4 C P U - 5 E C .  t3G EL,!FFjEG-SEC.  SDCO tAP 
4 C P U - S C C .  67 E L C P S L D -  S E C .  FBS 
4 C P U - S E C .  (iE ELE.;’:CO-SEC. 
4 C F U - S E C .  
FBS 
(59 E L L F S L D - S E C .   M F S A D 
* 4 C P U - S E C .  7 0   E L A ~ S E D - S E C .  IiiPYA D 
4 CPIJ -5EC.   70   EL f . ’SED-SEC.  
+ 4 C P L J - S E C .   7 1   E L A P S E D - S E C .  TRP.1. P 0 5 E  
TRAN  POSE 
4 C 2 U - S E C .  
L A S T   L I N K  DID NCT USE 4 1 8 3 0   B Y T E S  O F  OPEN CORE 
3 C P U - S E C .  5G E L A P S E D - S E C .   2 4  SMA1  BEGN 
4 C P U - S E C .  60 E L A P S E D - S E C .  ”“ L I N K N S G 5  - - -  
L A S T   L I N K  DID JOT  USE 233L8 BYTES OF OPEN CORE 
.”. L I N K  END - - .  
2 7  RMG EEGN 
METHOD 2 NT.NBR  PASSES = 1 . E S T .   T I M E  = 0 . 0  
7 1   E L L ? S L D - L E C .  hlPYA D 
4 C P U - S E C .   7 3   E L L P b E D - S E C .   U P Y &  D 
METHOD 2 NT.NQR  PASSES = 1 . E S T .   T I M E  = 0 . 0  
* 4 CPU-SEC. 
= 73 I / O  SCC. 
* 4 CPU-SEC. 
* 4 CPU-SEC. 
4 CFU-SEC. 
5 CPU-SEC. 
* 5 CPU-SEC. 
5 CFU-SEC. 
8 5 CPU-SEC. 
= 85 1/0 SEC. 
* 5 CPU-SEC. 
* 5 CPU-SEC. 
5 CPU-SEC. 
8 5 CPU-SEC. 
L A S T   L I N K  D I D  NOT 
L A S T   L I N K   D I D  NOT 
= Ba 1/0 SEC. 
* 5 CFU-SEC. L A S T   L I N K   D I D  MOT 
* 5 CPU-SEC.  
* 5 CPU-SEC. 
* 5 CPU-SEC. 
* 5 CPU-SEC. 
4 5 CPU-SEC. 
5 .,CPU-SEC. 
* 5 CPU-SEC. 
* 6 CPU-SEC. 
* 6 CPU-SEC. 
* 6 CPU-SEC. 
.? 6 CPU-SEC. 
* 6 CFU-SEC.  
i 6 CPU-SEC. 
1 6 CPU-SEC. 
8 6 CPU-SEC. 
* 7 CPU-SEC. 
74 ELAPSED-SEC. 
7 5   E L A P S E D - S E C .  
U S E   3 1 5 6 0   B Y T E S  OF 
75 ELAPSED-SEC.  
7 9   E L L P S E D - S E C .  
85 ELAFSED-SEC. 
E 6   E L A F S E D - S E C .  
E7 ELAPSED-SEC. 
F6   ELAPSED-SEC.  
USE  76084   BYTES  OF 
51   ELAPSED-SEC.  
til ELAPSED-SEC. 
01   ELAPSED-SEC.  
C.2 ELLPSED-SEC.  
USE  747r iC  BYTES OF 
56 ELAPSED-SEC. 
96 ECCPSED-SEC. 
55 ELAPSED-SEC.  
101 ELAPSED-SEC.  
99 ELAkSED-SEC.  
102   ELAPSED-SEC.  
102   ELAPSED-SEC.  
' - ( 4  ELAPSED-SEC. 
.04  ELAPSED-SEC. 
i ( r3  ELAPSED-SEC. 
':ea E L A P S E D - S E C .  
i O 9  ELAPSED-SEC. 
' (19 ELAPSED-SEC.  
1 1 0   E L L P S E D - S E C .  
111   ELAPSED-SEC.  
1 : 2   E L A P S E D - S E C .  
113  ELAPSED-SEC.  
2 7  RMG END 
"" L I N K N S 0 4  - - - 
OPEN CORE 
"" L I N K   E N 0  - - -  
32 GP4 
3 2   G P 4
BEGN 
EhD 
3a GPSP BEGN 
3a GPSP E W  
"" L I N K N S 1 4  - - -  
OPEN  CORE 
"" L I N K  END - - -  
3 9  OFP 
3 9  OFP 
BEGN 
END 
"" L I N K N S 0 4  - - -  
OPEN CORE 
4 2  PACE1 BEGN 
4 2   h X E 1  END 







14 P Y A D 
"" L I N K  END - - -  
METHOD 2 NT.NER  PASSES 
METHOD 2 T .NBR  PASSES = 






4 4  LICE2  END 
METHOD 2 NT.NBR  PASSES = 
METHOD 2 T .NBR PASS,; = 
METHOD 2 T .NBR PASSES = 
* 7 C P U - S E C .   1 1 4   E L A F S E D - S E C .  "" LINKNSO7 - - - 
= 1 0 7  1/0 SEC. 
L A S T   L I N K   D I D  NOT U S E   6 8 3 7 2   B Y T E S  OF OPEN  CORE 
7 CPU-SEC.   119 ELAFSED-SEC.  "" * 7 CPU-SEC.   119   ELAPSED-SEC.  50 VEC  BEGN 
LI!.IK END - - -  
8 7 CPG-SEC.   120   ELAPSED-SEC.  50 VEC  END 
I 7 CPU-SEC. 
41 7 CPU-SEC. 
I 7 CPU-SEC. 
8 7 CPU-SEC. 
v 7 CPU-SEC. 
u 7 CPU-SEC. 
7 CPU-SEC. 
* 7 CPU-SEC. 
8 7 CPU-SEC. 
22 ELAPSED-SEC.  51  PARTN  END 
23  ELAPSED-SEC.   X FA 
20   ELAPSED-SEC.   51  PARTN BEGN 
7 3   E L A P S E D - j E C .   X S F A  
2 3   E L A P S E D - S E C .  5 2  PARTN BEGN 
24 ELAPSED-SEC. 5 2   P A R T N  EN; 
1 2 5   E L A P S E D - S E C .  
125 ELAPSED-SEC. 
127 ELAPSED-SEC. 
8 7 CPU-SEC.   129 ELAP D-SEC.  
* 7 CPU-SEC.   130 ELA2SED-SEC.  
= 1 1 5   I / C   S E C .  
8 7 CPU-SEC. 
I 7 CPU-SEC. 
1 3 1   E L L F S E D - S E C .  
131   ELAPSED-SEC.  
8 7 CPU-SEC. 
8 7 CFU-SEC. 
135 ELhDSED-SEC. 
136   ELAPSED-SEC.  
L A S T   L I N K  D I D  N3T   USE  59592   BYTES OF 
55 DECGRI? BEGN 
DECO MP 
DECO MP 
55 DECORIP END 
"" LINHNSGS - - -  
OPEN CORE 
"" L I N K  END - - -  
59 SSGl  BEGN 
63 SSCi2 BEGN 
5 9   S S G l  END 
1 . E S T .   T I M E  = 0 .0  
1 . E S T .   T I M E  = 0 .0  
1 , E S T .   T I M E = 0 .0 
1 . E S T .   T I M E  = 0.0 
1 . E S T .   T I M E  = 0.0 
1 . E S T .   T I M E = 0 .0  
7 C P U - S E C .   ! 5 7 E L A P S E D - S E C .  MPYA D 
b 7 C P U - S E C .  139 ELAPSED-SEC.  MPYA D 
.I 7 C P U - S E C .  ? L : i  ELAPSED-SEC.  hlPYA D 
FAET;IDD 2 T .NBR PASSES = 1 . E S T .   T I M E  = 0 . 0  
METHOD 2 NT.NBR  PASSES = 1 , E S T .   T I M E  = 0 .0  * 8 , C P U - S E C .  142  E L L P S E D - S E C .  hIPYA D 
* 8 CPU-SEC.  
I 8 CPU-SEC.  
1 6 2   E L A P S E D - S E C .  63 SSGZ'  END
!;.2 ELAPSED-SEC.  * S CPU-SEC.  '.5.7 ELAPSED-SEC.  66 SSGHT  BEGN 66 SSGHT  END
* 6 CPU-SEC.  
= 153 I;O SEC. 
: ! . 7  ELAPSED-SEC.  "" LINKNSDB - - -  
* 8 C P U - S E C .  
8 CPU-SEC.  
1 6 4  ELAPSED-SEC.  
!fig E L L F S C D - S E C .  
L I N K   E N D  - - -  
7 1   P L T T R A N  BEGN 
* 8 CPU-SEC.  !fa5 ELAPSED-SEC.  71  PLTTRAN  END 
I ti C P U - S E C .  1 6 6   E L A P S E D - S E C .  "" L I N K N S 1 3  - - -  
= 1 5 3  1/0 SEC. 
* 8 CPU-SEC.  ! 7 1  ELAPSED-SEC.  
* 8 L P U - S E C .  1:'l ELAPSED-SEC.  74 SDR2  BEGN * 8 CPU-SEC.  173 ELAPSED-SEC.  74 SDR2  END 
1 8 C P C - S E C .   1 7 5   E L L F S S D - S E C .  "" L I N K N S 1 4  - - -  
= 1 6 8  1/0 SEC.  
1 8 C P U - S E C .  1 8 1   E L L P S E D - S E C .  
3 8 C P U - S E C .  1R1 ELAPSED-SEC.  $ 3  OFP BEGN * 8 C P U - s i c .  123 ELAPSED-SEC.  75 OFP  END * 0 C P U - S E C .  : 0 3  ELAFSED-SEC.  - - -.. 
= 1 7 5  I / @  s i c .  
L i N K N S i 3 - - - - -  
* 9 C P b - S E C .  :< I1   ELAPSED-SEC.  "" 
f 9 CPU-SEC.  1 ! l1   ELAPSED-SEC.  
L I N K  END - - -  
7 7  SDRHT  BEGN * 9 C 7 U - S E C .  1 Ell ELAPSED-   C. 77 SDRHT ELI; * 9 CFU-SEC.  T'll ELAPSED-SEC.  "" 
= 165  113 S E C .  
L I N K N S 1 4  - - - 
* 3 C P U - s c c .  2 0 2   E L L P S E D - S E C .  "" L I N K  END - - -  * 9 C P U - S E C .  2G2 ELAPSED-SEC.  
3 C P U - 5 E C .  
78 OFP  BEGN 
202  ELAOSED-SEC.  * 3 CPU-SEC.  603 ELAPSED-SEC.  
7 8   O F P  END 
92 E X I T  BEGN 
= 1 6 3  1/0 SEC. 
L A S T   L I H K  DID NOT USE 2 4 4 3 2  EYTES  OF  OPEN  CORE 
"" 
L A S T   L I X K  DID NOT U S E   7 3 5 5 2   B Y T E S  OF OPEN  CORE 
"" L I N K  END - - -  
L A S T   L I K K  D:D NOT U S E   2 5 4 6 3   B Y T E S   O F   O P E N  CORE 
.I - 
"" L I N K   E N D  - - -  
L A S T   L I N K  D l D  NOT USE  8004  GYTES  OF  OPEN CORE 
L A S T  LIKK o:p NCT USE 39398 B Y T E S  O F  OPEN CORE 
- - " - -~-"" . - - - -~""""""""""""  "_"""""""""""""""""""""""""""""""".""" 
LAST LINK D:D NOT USE 7470.; BYTES  OF  OPEN CORE 
AMOUNT OF  OPEN  CORE  NOT  USED = OK BYTES 
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N A S T R A ~ . ~   E X E C U T I V E   C O N T R O L   D E C K   E C H O  
JANUARY 1 .  1976 NASTRAN 1 2 / 3 1 / 7 4  PAGE 2 
N A S T R A N   E X E C U T I V E   C O N T R O L   D E C K   E C H O  
ECHO OF F IRST CARD I N  ChiCKPOlNT  DICTIONARY TO BE PUNCHED OUT FOR T H I S  PROBLEhl 
RESTART  CLASS , ?FOBLEM . 1 /  1 / 7 6 ,  2 7 1 2 0 .  





























3 C  
31 
32 







4 0  
$ 1  
42 
4 4  









l e  
2 e  
., 
C A S E   C O N T R O L   D E C K   E C H O  
B 
Q * t r . . - * l * r r * l * v ~ * * . ~ . ~ * ~ ~ ~ * b * . ~ ~ . ~ ~ * * * , . . - ~ * * ~ . * * ~ * * * * * * * * * * * * * * * b * * * b * * ~ * ~ * * b *  
S EN3 OF EXECUTIVE  CONTROL - - -  START  CASE  CONTROL * * * " * " * * * * * * * f * * ~ ~ * ~ * * * * * b *  
$ * t . r ' . * * * ~ f * b b ' t * t * * ~ * t * * * * ~ * ~ ~ * ~ * b ~ * * * . * ~ ~ * * * * - * b * ~ * b * * ~ * * b * * * b * b * * * * * * ~ * * * * * *  
5 
T I T L E =   N O N - L I N E A R   T A N S I E N T   P R O B L E M  . . .  A RESTART  TAPE  WILL  BEMADE 
s 




$ REOUEST  SORTED AND UNSORTED  OUTPUT 
$ 
$ I F   T H I S  CARD I S  OMITTED.  ONLY  THE  SORTED  BULK  DATA  WILL  APPEAR 
ECHO=BOTH 
E 
S SELECT  HE MPC AND LOAD  SETS  TO  BE  USED I N  lHIS SOLUTION 





$ SELECT  HE  TEMFERATURE  SET  WHICH IS AN  ESTIMATE  OF  THE  F INAL  SOLUTION  VECTOR 
S THE  SELECTION OF T H I S   S E T  IS OPTIONAL FOR SOL 9 .  BUT  SHOULD  BE  MADE I F  
5 THC F INAL   TEMPERnTURE I S  SEVERAL  HUNCRED  GEGREES  DIFFERENT FROM THE 
Is I C  VECTOR, AND RADIATIVE  I I . rTERCH4NGES ARE INCLUDED.  
E 
; E M P I V A T E R I A L ) = 4 0 0  
5 
5 SELECT  HE  STEP S I Z E .  hURlBER O F  INCREMENTS.  AND  PRINTOUT  FREQUENCY 
s 
T S T E F = 5 0 0  
s 









SET 5 = 1 . 2 . 3 . 4 . 5 . 6 . 7 . 8 . 1 0 0  
s 




~ ~ " ~ ~ ~ . ~ . ~ . * ~ . ~ ~ * * * * ~ , , * * , * - * ~ ~ * , ~ * * * * * * ~ ~ ~ * * ~ * * * * * * b * * * * b b * * * * * * * * * ~ * * * * * * * b * *  
$ END C A S E  CGrdTRoL - _ _  S T A R T  B ~ L K  D A T A  ~ * r f * ~ * * ~ t * b * t * * t * r 4 ~ * * * * * * * * ~ * * ~ ~ * * * t * * *  
D E F i N E  A GROUP  OF GRID  POINTS  TO  BE  REFERENCED BY AN  OUTPUT  REOUEST 





~ * . . . r * * * , . * * * * f * * . * * . ~ ~ * * ~ ~ t ~ * ~ * ~ * * * * * ~ * ~ , * ~ ~ ~ * * ~ * * . b * . * , * * * * * * * * * * * * * * * * * * * ~ , *  
54 
$ 
BEGIN  aULK 
C A S E   C O N T k O L   D E C K  E C H O  
NON-L IhEA?  TRANSIENT  PROBLEM . . .  A RESTCRT  TAPE W!LL EE  MADE  JANUARY 1 ,  1 9 7 6  NAST-RAN 12/31/74 PAGE 5 
I N P U T   B ’ U L K   D A T A   D E C K  E C H O  
, 1 . .  2 . .  3 . .  4 . .  5 . .  6 . .  7 . .  8 . .  9 . . 1 0  
€ 
S U N I T S  MUST  BE  CGNSISTENT 
S I N   T H I S  PROBLEM.  METERS.  WATTS.  AND  EGREES C E L S I U S  ARE  USED 
B 
9 




0 .  
. 1  
0 .  0 .  
G R I D  3 
0 .  0 .  
. 2  0 .  
C R I C  4 . 3  
0 .  
0 .  
G D I D  5 
0 .  
0 .  . i  
GR!C 6 
0 .  
. 1  
CKID 7 . 2  
. 1  0 .  
. 1  
. 3  
0 .  
. 1  
0 .  
G .  
. 2  0 .  
0 .  - . l  0 .  
- . 0 5  .D5  0 .  
GRIG a 
G R I D  9 
G R I D  10 
G R I 9  100 
$ 
S CONKECT G R I D   P O I N T S  
S 
CEGD 10 100 10 2 
CRGO 20 100 9 6 
COLlA02 3 0  200 i 2 6 5 
CCIIAOZ 40 200 2 3 7 6 
C O U A O 2  5 0  200 3 4 8 7 
J 




1000 , 0 0 1  
1000 .01 
S 
$ DEFINE  MATERIAL  THERMAL  CONDUCTIVITY  AXD  THERMAL  MASS 
MPT4 iOC0 200. 2.426+6 
5 
s 
J DEFINE  CONVECTIVE  AREA AEiD C O N V E C T I V E   C O E F F I C I E N T  ‘ H ’  
3 
CHBOY 60 300 L I N E  1 5 
+COKVEC 100 100 
h!LT4 3 G O O  200. 
PHEOY 300  3000 . Y 1 4  
S 
S D E F I N E   C O N S T R A I N T S  
5 
hlPC 2co 9 1 
k??C 200 10 1 
9 
9 D E F I N E   A P P L I E D  LOADS 
S 
SLOAD 300 1 4 .  
1 .  5 
1 .  1 
2 8. 
1 - 1 .  
1 - 1 .  
ALUMINUM 
+CONVEC 
NON-LINEAR  TRCNSIEtvT  PROBLEM . . . A RESTART  TAPE WILL E€ ?AAOE 
",.d 
JANUARY 1 I 1976 NASTRAN 12/31/74 PAGE 6 
I 
I N P U T   B U L K   D A T A   D E C K   E C H O  
. 1 . . 2 . . 3 . . 4 . . 5 . . 6 . . 7 . . 8 . . 9 . . 1 0 .  
SLOAO 300 
SLOP0 300 3 8 .  
5 
4 
4 .  6 
4 .  
6 .  
SLGAO 300 7 8.  8 
5 
4 .  
5 THE  FOLLOWING  BULK  DATA  CARDS WERE LOOED  TO  CONVEST  PROBLEM  ONE  TO 
S PROBLEM TWO. THE  ONLY  EULK  DATA CARO  REMOVE0 FROIL THE  PREVIOUS  OLUTION WAS 
5 THE  SPC  ARO 
!3 
5 
5 T H I S   S P C l  CARD  REPLACES  THE  SPC  ARO  REMOVED  FROM  ABOVE 
S 
S P C l   1 0 0  1 100 
S~.* -.,* ~* . . . . * * - * . . * * * . . * .~ * .~~* * *~ . , "~ , *~ -~ . * *~~~* .~ .~ . * * . . . .~ . * * " . . , . . * * *~~* *  
5 R A D I A T I O N  BOUNOARY ELEMENTS 
B 
CHODY 200 2000 A2EC4 1 2 
Ct iB2Y 330 2000 APEA4 2 3 
CHEDY 500 
CHEOY SCO 2000 AREA4 5 
2000 AREA4 3 4 
6 
CtiBOY 600 2000 AREA4 6 




B E M I S S I V I T Y   O F   R A D I A T I N G   E L E M E N T  
S 
PHBDY 2000 .90 
E. 
5 EST!UATE OF FINAL  STEADY  STATE  SOLUTIOir   VECTOR - - -  REFERENCED 
5 BY  TEMPLMPTERIAL)  I N  CASE  CONTROL 
S 
TE?P SOC 











5 PARAMETERS  CONTROLLING  RADIATION  LOAOIXG  AN0  THE  ITERATION  LOOPING 
s 
PARLhl  TABS 2 7 3 . 1 5  
PARAM  SIGMA 5 . 6 8 5 E - 8  
PCRAM ISAXIT 8 
PARAM  EPSHT , 0 0 0 1  
5 
5 DEF!NIT IOPd  OF  THE  RADIATION  MATRIX 
B A L L   O F   T H E   R A D I A T I O N  GOES  TO  SPACE 
s 
R A O L S T  2G0 300 400 500 GOO 700 
RdOh!TX 1 0 .  0 .  0 .   .   0 .  0. 
RLC~ATK 2 0.   0 .  0 .   0 .   0 .  
2 ,,.,TX .'. P?, 3 0 .  0 .  0 .  0 .  
E u X T X  4 0.  0. 
RAChlTX 5 
0 .  
0. 
RAOMTX 6 
0 .  
5 
0 .  
RON-LINEAR  TRANSIENT  PROBLEM . . .  G. RESTART  TAFE  WILL BE  MADE  JANUARY 1 ,  1976 NASTRAN 12/31/74 PAGE 7 
$ NOTE  THAT 
5 NOTE  THAT 
5 NOTE  THAT 
5 NOTE  THAT 













t T L 1  0 .  
. .  
I N P U T   B U L K   D A T A   D E C K   E C H O  
~ . * . * . t * * ~ r r . r , . * r * . i * . ~ * ” ~ * ~ . , * ~ * , . * . * * , * ~ * ~ ” * * * . * . ~ ~ * ~ * * ~ * * * * * * * . * * * * . 8 * * * ~ . *  
. 1 . . 2 . . 3 . . 4 . . 5 . . 6 . . 7 . . 0 . . 9 . . 1 0 .  
S THE  FOLLOWING  BLLK  DATA  CARDS WERE hDDEC FOR THE  TRANSIENT  SOLUTION - - - - - - - - - -  
5 THEY  CONVERT  PROBLEM TWO TO  PROBLEM  THREE . 
THE  SPCl   SET WAS NOT SELECTED I N  CASE  CONTROL 
SPCF  OUTPUT IS NOT  REOUESTED I N  TRANSIENT 
THERMAL  MASS WAS AGDED TO ’MCT4‘   CARD lC00 
THE  DIAG  CARD i N  THE  XECUTI’ :   CONTROL W A S  IRRELEVANT 
THE  LCAO  REOUEST I N  CASE  CONTROL IS NOW A DLOAD  REOUEST 
SINGLE  POINT  CONSTRAINT  METHOD 






S DEFINES  THE NUMBER 
3 REFERENCED I N  CZSE 
1 0 0  1 
300. +5 
L O A 0   S E T   A P P L I E D  FROM T=D.  TO  T=1.+6  SECONDS 
C .  1 .+6  0 .  0 .  + T L 1  
O F  I N C R E M E N T S .   T i l E   S T E P   S I Z E .  AND THE  PRINTOUT  FREOUENCY 
COrdTROL A S  ’ T S T E P ’  




NON-LINEAR T R A N S I E K T  PROBLEM . . .  A R E S T A R T  TAPE WILL BE MADE JANUARY 1.  1976 NASTRAN 12/31/74 PAGE 0 
C A R D  
COUbiT 
1 -  
2 -  
3 -  
4 -  
5- 
6 -  
3 -  
7 -  
10- 
9- 











































t C O N V E C  100 
CHSDY 200 
CHGCY 300 







C K O O  10 
C R C O  20 
G R I D  1 
G R I D  2 
G R I D  3 
G R I D  4 
G R I D  5 
G A I D  6 
C R i D  7 
G I I I O  8 
G R I D  9 
G R I D  10 
GRID 100 
MAT4 1000 
X A T 4  3000 
Rl 2 c 200  
KPC 200 
;AXAM EPSHT 
P A R A M  MAXI? 
PARArA SIGMA 
FPRAM T A S S  
PhGDY 300 
PHBOY 2000 








R A D M T X  6 
S L C A D  300 
S L O A O  300 
S L O A C  300 
SLOAD 300 
SLOAD 300 
S P C l  100 
TEMP 400 
1 . .  2 
S 0 , R T E D  S U L K  D A T A  E C H O  
. . 3 . . 4 . . 5 . . 6 . . 7 . . 8 . .  
1 .+5  100 1 
300 LINE 1 
100 
5 
2000 A?EA4 1 




7  6 
'2000 APEA4 3  4 8 7 
2000 APEA4 5 6 2 1 
2OCO APEP4 6 


















0 .0  0 .0   0 .0  
. 1  0 . 0   0 . 0  
. 2  0 . 0  
.3 
0 .0  
G.0 0 . 3  
0 . 0  .1 c . 0  
. 1  - 1  
. 2  
0 .0  
. J  
. 1  0 . 0  
. 1  0 . 0  
0 . 0  . 2  0 .0  
0 . 0  -.l 0 . 0  
- .G5   .05  0 .0  
200.   2 .426t6  
20G. 
9 1 1 .  1 - 1  * 
10 
5 





l o c o  .o: 
303 400 
1000 . GO1 
500 600  700 
0 . 0  0.0 0 . 0  0.0 
0 . 0  0 . 0  0 . 0  0.0 
0.0 0.0 
0.0 
0 . 0  0 . 0  0 . 0  0 . 0  
0 . 5  0 . 0   0 . 0  
0 . 3  0.0 
0 .0  
1 4 .  
3 
2 
8 .  4 
8 .  
4 .  
5 4 .  6 
7 
R .  
8 .  8 
103 
1 
3 0 0 .  +5 
100 
100  300. 
5 . 6 a 5 ~ - 8  
.90  
-,. 











54  - 
35 - 
56 - 
S O R T E D  B U L K  D A T A  E C H O  
. 1 . . 2 . . 3 . . 4 . . 5 . . 6 . . 7 . . 8 . . 9 . . 1 0 .  
TEXIPD SGD 300. 
T E V P D  630 300. 
??OLD:! 300 300 
+ T L 1  0 .  0. 
0.0 1 .+6  0.0  0.  +TL1 
TSTEP 550  45 
EKDDATA 
30 .  1 
N O N - L I h E A R  TRANSIihT PROBLEM . . .  A  RESTART  TAPE  WILL 2E :dCDE JAXCBRY 1 ,  1576 NASTRAN 12/31/74 PAGE 10 
DMAP-CMAP  INSTRUCT7CV 
N A S T R A N   S O U R C E   P R O G R A M   C O M P I L A T I O N  
NO. 
I * *  USER WPRNIr4G VESSAGL 5 4 .  
PPR&lr?ETiR NCIAED E?%T  NOT  REFERESCED 
* * *  USER WARNING  EESSkGE 54 .  
PARARIETER  NAhlED M A )  I T  NOT  REFEREhCCD 
'*NO  ERRORS FOCND - EXECUTE  NASTRAN  PROGFiAW- 
N O N - L I N E A R   T 2 A N S I E l c T  PR06LEfvi , . . A R E S l A R T   T A P E   W I L L   B E  hllaDE 
CONTINUATION  OF  CHECKPOINT  D ICT IONARY 
XVPS , -FLAGS = 0. REEL = 1 ,  F I L E  = 
REENTER A.,' 
HGPL , 
H E O E X I N  , ,  
HGPGT , 
HBGPDT , 













FLAGS = 0 .  
FLAGS = 0. 
FLAGS = 0. 
FLAGS = 0 .  
FLAGS = 0 ,  
FLAGS = 0. 
FLAGS = 0 .  
FLAGS = 0 .  
FLAGS = 0 .  
FLAGS = 0 .  
FLirGS = 0 .  
FLAGS = 0. 
FLLGS = 0 .  
FLAGS = 0 ,  
FLAGS = 0 .  
FLAGS = 0 .  
NUhlSER 7 
REEL = 1 .  
REEL = 1 .  
REEL = 1 .  
REEL = 1 .  
REEL = 1 .  
REEL = 1 .  
REEL = 0 .  
REEL = 0 .  
REEL = 0 .  
REEL = 0 .  
REEL = 0 .  
REEL = 0. 
REEL 0 .  
REEL = 0. 
REEL = 0. 
REEL = 0 .  
F I L E  = 
F I L E  = 
F I L E  = 
F I L E  = 
F I L E  = 
F I L E  = 
F I L E  = 
F I L E  = 
F I L E  
F I L E  = 
F I L E  = 
F I L E  = 
F I L E  = 
F I L E  = 
F I L E  = 
F I L E  = 
REEKTER CMAP  SEQUENCE NUMBER 10 
HECT , FLAGS = 0. R E E L  = 1 .  F I L E  
























FiON-LINEAR  TRANSIENT  FROELEM . . .  A RESTART  APE  WILL  BE MADE 
ADDIT IONS TO CHECKPOINT  DICTIONARY 
























REENTER  AT DMAP SEOUEhCE  NUhlaER 2 1  
HPLTPAR , FLAGS = 0. REEL = 0. F I L E  = 0 
HGPSETS , FLAGS =. 0. REEL = 0 .  F I L E  = 0 
HELSETS , FLAGS = 0 .  REEL = 0 .  F I L E  = 0 
REENTER AT  DUB?  SEOUENCE NUf.?BER 23 
HGPTT , FLAGS = 0 .  REEL = 1 .  F I L E  = 15 
HSLT . FLAGS = 0 .  REEL = 1 .  F I L E  = 16  
XVPS , FLAGS = 0 .  REEL = 1 .  F I L E  = 17 
REENTER AT  DMAP  SEOUENCE NUMBER 26 
HEST , FLAGS = 0. REEL = 1 .  F I L E  18 
HECPT , FLAGS = 0 .  REEL = 1 .  F I L E  = 1 9  
HGPCT , FLAGS = 0. REEL = 1 .   F I L E  = 20 
XVPS , FLAGS = 0. REEL = 1 ,  F I L E  = 1 4  
XVPS , FLAGS = 0. REEL = 1 .   F I L E  = 2 1  









DUAP  SEQUENCE NUMBER 
FLA;S = 0 .  REEL = 
FLAGS = 0. REEL = 
FLAGS = 0 .  REEL = 
DMAP  SEQUENCE NUMBER 
FLAGS = 0 .  REEL = 
FLAGS 0. REEL = 
FLAGS = 0 .  REEL = 
FLAGS = 0 .  REEL = 
30 
1 .  F I L E  = 22 
1 .  F I L E  = 23 
0. F I L E  = 0 
3 4  
1 .  F I L E  = 24 
1 ,  F I L E  = 25 
0. F I L E  = 0 
0 .  F I L E  = 0 
* * *  USER  INFOEMATION  MESSAGE FULL  INTERNAL  SPACE NODE A V A I L A B L E  
***  USER INFORMAT.ION  MESSAGE , 6 ELEMENTS  HAVE A TOTAL  VIEW  FACTOR  (FA/A)  LESS  THAN 0.99 
***  USER INFORMATION  MESSAGE 3023, B =  3 
i =  0 
E =  2 
* **  USER INFORMATION MESSAGE 3 0 2 7 ,  SYMMETRIC  REAL  OECO~~IPOSITION T I M E  ESTIMATE 1s D SECONDS. 
45. 
46. 
4 7 .  
















DMAP  SEOUENCE 
FLAGS = 0 .  
FLAGS = 0 .  
FLAGS = 0. 
FLPGS = 0 .  
FLAGS = 0 .  
FLAGS = 0. 
FLAGS = 0 ,  
FLAGS = 0 .  
NUEalSER 4 0  
REEL = 1 ,   F I L E  26 
REEL = 1 .  F I L E  = 27 
REEL = 1 ,   F I L E  = 28  
REEL = 1 ,   F I L E  = 29 
REEL = 0. F I L E  = 0 
REEL = 0. F I L E  = 0 
REEL = 0. F I L E  = 0 
REEL = 0 .  F I L E  = 0 
REENTER  AT  DMAP  SEQUENCE NUMSER 45 
5 5 .  HRG , FLAGS = 0 .  REEL = 1 ,  F I L E  3 0  
5 E .  HLISET , FLAGS = 0 .  REEL = 1 .  F I L E  = 3 1  
5 7 .  XVPS , FLAGS = 0 .  REEL = 1 ,  F I L E  = 32 
58 .  HGMD , FLAGS = 0 .  REEL = 0 .  F I L E  = 0 
59,  HGOD , FLAGS = 0 .  REEL = 0. F I L E  = 0 
60. HKNN , FLAGS = 0 .  REEL = 0. F I L E  = 0 
6 1 ,  RZENTER A' D M A P  SEOUENCE NUrJEER 53 
6 2 ,  HGM , F L h L S  = 0 .  REEL = 1 ~ F I L E  = 33 
63 .  XVPS , FLAGS = 0 .  REEL = 1 .   F I L E  = 3 4  
59, ?EEi,.?ER 
7 1 ,   H K F F  
70 ,  HKk!" 
7 3 .  HRFF 
7 4 .  HEt<K 
7 5 .  HBFF 
76 .  XVPS 
7 2 ,  Hsr<r< 
A ?  DULP  SEOUEhCE 
, F L b C S  4. 
, FLAGS = 4 ,  
. FLLOS 4 .  
, F L P L S  4 .  
, FLAGS = 4 .  
, FLAGS = 0 .  





F E E L  = 
REEL = 
L E E L  = 
REEL = 
I ,  F I L E  = 35 
1 ,   F I L E  = 35 
1 .   F I L E  = 36 
1 .   F I L E  = 
1 .   F I L E  = 
36 
37 
1 .   F I L E  = 3 7  
1 ,  F I L E  = 39 
58. 
7 7 ,  REEhTER A T  DVPP SEOUENCE NU?.:BER 64 
78. I i K L A  , FLAGS 4 .  REEL = 1 .  F I L E  = 35 
7 9 .  l i R A P  , FLACS = 4 .  REEL = 1 .  F I L E  = 36 
8 G ,  f i E A A  , FLAGS = 4. REEL = 1 .   F I L E  = 3 7  
8 1 ,  XVPS , FLAGS = 0. REEL = 1 .  F I L E  = 4 0  
92 I 
93 * 
9 4 .  
95 * 
9 6 .  
9 7 ,  
98. 
99 ,  
i O D .  
1 0 : .  
102 .  








H G P A  D 
t!GPLD 
H S I   L D  






A T  DMAP SEOUEt:CE 
, FLAGS = 0 .  
, FL,IGS 0 .  
, FLAGS = 0 .  
, FLAGS = 0 ,  
, FLLILS = 4 .  
, FLAGS = 4 ,  
, FLAGS = 0 .  
, FLAGS 0 .  
, FLAGS = 0 .  
, FLAGS = 0 .  
, FLAGS 0 .  . FLAGS = 0. 
, FLAGS = 0 .  
, FLAGS = 0 ,  
NUMBER 8 1  
REEL = 1 .  
REEL = 1 .  
REEL = 1 .  
2 E E L  1 I 
REEL = 1 .  
REEL = 1 .  
REEL 1 .  
REEL = 1 ,  
REEL = 1 .  
REEL = 0 .  
REEL = 0 .  
REEL = 0 .  
REEL = 0 .  
REEL = 0 .  
F I L E  = 4 1  
F I L E  = 4 2  
F I L E  = 4 3  
F I L E  = 4 4  
F I L E  = 3 3  
F I L E  = 3 3  
F I L E  = 
F I L E  = 4 5  
4 6  
F I L E  = 4 7  
F I L E  = 0 
F I L E  = 0 
F I L E  = 0 
F I L E  = 0 
F I L E  = D 
DMAP SEOUEhCE NUMBER 
FLAGS = 4 .  REEL = 
FLAGS = 4 .  REEL = 
FLACS = 0 .  REEL 
F L L C 5  = 0 .  REEL = 
FLAGS = 0 .  REEL = 
FLGCS = 0 .  REEL = 
FLAGS = 0 .  REEL = 
87 
1 ,  F I L E  = 35 
1 ,  F I L E  = 36  
1 ,  F I L E  = 4 8  
0 .  F I L E  = 0 
0 .  F I L E  = 0 
0 .  F I L E  = 0 
0 .  F I L E  = 0 
(D 
- " - ~~ -Z?Tce= 
NON-LINEAR  TRPNSIENT  PROBLEM . . . A RESTART  TAPE WILL BE M13E  JANUARY 1 .  1976 NASTRAN 12/31/74 PAGE 13 
ADDIT IONS TO CHECKPOINT  DICTIONARY 
105. REEKTER'AT  DMAP SEOUENCE NUHBER 92 
106, HaDO , FLAGS = 0. REEL = 1 .  F I L E  = 49 
107, XVPS , FLAGS = 0 .  REEL = 1 .  F I L E  = 50 
108, REENTER  AT GMAP SFOUEIUCE biL1"JEER 97 
109, HPPO , FLAGS = 0 .  REEL = 1 .  F I L E  = 51 
110. HPDO , FLASS = 4 .  REEL = 1 .  F I L E  = 5 2  
1 1 1 ,  HFDT , FLAGS = 4. REEL = 1 I F I L E  = 5 2  
112, HTOL , FLAGS 0 .  REEL = 1 .  F I L E  = 
113. XVPS , 
53  
FLAGS = 0. REEL = 1 .  F I L E  54 
* * *  USER  INFORMATION  MESSAGE 3028.  B =  5 SEAR = 5 
c =  3 CBAR = 1 
R =  8 
* * *  USER IKFORMPTION  MESAGE  3027.   UNSYMVETRIC  REAL  OECOMPOSITION  T IME  ESTIMATE IS 
114. REEbiTER  AT  DMA? SEQUEKCE NUL:BER 99 
115. HUOVT , FLAGS 0. REEL = 1 .  F I L E  = 55 
116, I iPNLD , FLAGS = 0. REEL = 1 .  F I L E  = 56 
57 117, X V P S  , F L A G S  = 0. R E E L  = I .  FILE = 
lle. REENTER AT Dh7A? SEOUENCE NGMBER 1 0 2  
119. XVPS , FLCGS = 0. REEL = 1 .  F I L E  = 58 
120, HOUDV1 , FLAGS = 0 .  REEL = 0 .  F I L E  = C 
121. H0F::Ll , FLAGS = 0 .  REEL = 0 .  F I L E  = 0 
122. REEKTER A T  DPAP  SEOUEhCE NU":,EER 118 
123, HUPV , FLAGS = 0 .  REEL = 1 .  F I L E  = 59 
124. XVPS , FLAGS = 0. REEL 1 .  F I L E  = 60 
125. REENTER  AT  CMA? SSOUEhCE  NUhl3ER 1 2 3  
126, HJUPV2 , FLAGS = 0 .  REEL = 1 .  F I L E  = 
127. XVPS , 
61 
FLAGS = 0 .  REEL 1 .  F I L E  = 6 2  
128. HOPP2 , FLAGS = 0 .  2EEL  = 0 .  F I L E  = 0 
129. HOOP2 , FLAGS = 0 .  REEL = 0 .  F I L E  = 0 
130. HOES2 , FLAGS = 3 .  REEL 0 .  F I L E  = 0 
131, t iCEF2 , FLAGS = 0 .  HEEL = 0 .  F I L E  = 0 
0 SECONDS. 
NON-LINEAR T R A N S I E N T  PROGLEM . . .  A R E S T A R T  TAPE WILL BE MADE JANUARY 1 . 1976 NASTRAN 12/31/74 PAGE ' 14 
POINT-ID = 
0 . 0  
3 .  OOOOOOE 01 
6.0000COE  01 
9.000000E  01 
1.205000E  02 
1 ,50300CE 02 
1.600000E  02 
2.103000E  02 
2.402000E  02 
2.703000E  02 
3 .  CO.3OCOE 02 
3.30.3000E  02 
3.60300OE  02 
3.90300.0E  02 
4.200000E  02 
4.507000E  02 
4.6030GCE  02 
5.103030E  02 
5.7C300OE  02 
5 . 4 C O O C 3 E  02 
6.0030COE  02 
6.300000E  02 
6.603000E  02 
'6.900000E C2 
7.2C30COE  02 
7.5030COE 02  
8.1030COE C2 
7 . 6 0 0 0 G C E  02 
8.400000E 02 
8.700000E  02 
9.000000E  02 
9.303003E 02 
9.6030@0E  02 
9.900000E  02 
1.02COCOE 03 
1 ,053OOCE 03 
1.1100GOE  03 
1 .14000GE 03 
1.1 i O O O O E  03 
1 .20000GE C3 
1 .230000E 03 
1 .2630CCE C3 
1.2900CGE 03 
1 .52COOOE 03 
1.350000E  03 
T I M E  

















































3 . G C O O O O E  02 
2.564949E  02 
2.559380E C2 
2.922445E  02 
2 .9 :9236E  02  
2 .90 :902€  02  
2.8616216E 02 
2 .872031  E 02 
2.859224E  02 
2.867678E  02 
2.837285E  02 
2.827962E G2 
2.639548E 02 
2.81201C.E  02 
2.805254E 02 
2 .7991  89E 02 
2.703750E  02 
2.7Ea872E  02 
2.783500E  02 
2.753579E  02 
2.777063E  02 
2.773909E  02 
2 . 7 7 1 0 7 9 i  0 2  
2.7EE542E  02 
2.764224E 02  
2.762390E  02 
2.760745E  02 
2.759270E  02 
2.357944E  02 
2.756755E 02 
2.755Ce6E 02  
2.754727E  02 
2.752i ib5E c)2 
2.353C91E  02 
2.752395E 02 
2 .751  772E 02 
2.751211E  02 
2.75C254E  02 
2.7234825  02 
2 .5491  5SE 02 
VALUE 
2.766265E  02 
2.750708E  02 
2 . 7 4 ~ 4 9 ~  02 
2 . 7 4 a ~ 6 0 ~  02
2 . 7 ~ ~ 9 6 ~  02 
2.748357E  02 
T E . M P E R A T U R E   V E C T O R  





9 .  OOOOOOE 01 
1 .205000E 02 
1.5030COE  02 
2.100000E  02 
1 .E00000E 02 
2.400000E  02 





4.200003E  02 
4.5000UOE C2 
4.EOOOOOi 02 
5 . 1  OOOOOE 02 
5.700000E  02 
5.403000E  02 
6.000000E 02 
6.300000E  02 
6.600000E 02 
6.9300COE  02 
7.200000E  02 




9.000000E  02 
9.300000E 02 
9.900000E  02 
9.6COOOOE 02 
1 .020000E 03 
1 ,050000E- 03 
1.080000E 03 
1.1 l O O O O E  03 
1.14000OE C3 
'1 .200000E 03 
1 .170000E 03 
1 .23COCOE 03 
1 .260000E 03 
1.200000E 03 
1 .320000E C3 
1 .350000E 03 
TIME 
8 . 1 @ 0 0 C @ E  pz 
2 

















































2.973813E  02 
2.927502E  02 
2.884094E  02 
2.83121 9E 02 
2.7751 46E 02 
2.745569E  02 
2.718955E  02 
2.6P5042E  02 
2.673574E  02 
2.654314E 02 
2.637039E  02 
2.621553E  02 
2.555225E 02 
2.574070E  02 
2,5651 05E 02 
2.557060E  02 
2.549662E  02 
2.543399E  02 
2.537601E  02 
?.53?400E  02 
2.527734E  02 
2.523547E 02 
2:  51  9789E 02 
2.5:.3416E  02 
2.513388E  02 
2.510670E  02 
2.503229E  02 
2.504069E  02 
2.502302E  02 
2.500714E  02 
2 . e 0 7 9 5 2 ~  0 2  
2 . 6 0 7 ~ 6 e ~  02 
2 . 5 e i 0 7 ~  02 
2 .  ~ C > G C ~ ~ E  02 
2 . 4 ~ 1 2 a e ~  02 
2 . 4 5 6 ~ 7 ~  02 
2 . 4 s a 3 0 7 ~   0 2  
2.495822E  02 
2.354694E 02 
2.454059E  02 
2.4933G9E  02 
2.492635E  02 
2.492030E 02 
2.491485:  02 
2.490997E  02 




N O N - L I N E A R  T R A P I S I E h T  PROBLEM . . . A RESTCRT  TAPE W I L L  BE  MADE JANUARY 1 ,  1976 NASTRAN 12/31/74 PAGE 16 
P O I H T - I D  = 
0 . 0  
3.GOOOOOE 01 
6 . 0 3 0 0 C 3 E  0 :  
3 . 0 3 0 0 3 C E   0 1  
1 .20OGCCE  02 
1 .5000COE 0 2  
1 . 6 0 0 0 C O E  0 2  
2 . l i l O O O O E   0 2  
2.cCOCIOOE 02 
2 . 7 C G S C O E   9 2  
3.OCOOOOE  32 
3.3CCJOOGE 0 2  
3 . 6 0 0 0 C O E  02 
3 .9CJOOOE  02  
4 . f 0 3 0 3 C E  0 2  
4.50033OE U2 
4 . 6 3 G O C C E  02 
5 . 1 C O O C 9 ) E  0 2  
5.401200CE 0:: 
S.7230L 'OE 02  
G.GZSOC@E 02 
6 .3COOOCE  02  
6.G00300E 0 2  
6.903000i 0 2  
7 .2COCCCE  02  
7 .50SOGGE  02  
8 . 1 0 S O O O E   0 2  
7 . 6 0 9 O O O E   0 2  
8 . 4 0 3 0 0 0 E   0 2  
8 . 7 0 d 0 0 C E   0 2  
9 . 3 0 0 0 C O E  C: 
9 . 0 0 X C ' J E   0 2  
3.6C.3OOOE  02 
9 . 9 C 3 0 0 O E   0 2  
1.023000E 05 
1 . 0 5 3 0 C C E  G3 
1 . 0 8 3 0 G O E   0 3  
1 . 1 ISOCGE 03 
1 . 1 4 3 0 0 3 E  03 
1 , 1 7 3 0 0 0 E  03 
1 . 2 3 3 0 0 0 E  0 3  
1 . 2 0 3 0 0 0 E  03 
1  .20(SOCOE 0 3  
7 . 2 6 0 0 C C E  05 
1 . 3 2 0 0 C O E  0 3  
1 . 3 5 0 0 0 0 E  0 3 .  


















































3 . 0 0 0 0 0 0 E   0 2  
2 . 9 3 2 3 2 9 E   0 2  
2 . e 4 7 3 8 0 E   0 2  
2 . 6 . 3 8 7 1 1 E   0 2  
2 . 6 2 0 9 2 3 E   0 2  
2 . 5 : i C 3 9 1  E 0 2  
2 . 5 0 6 5 3 1 E   0 2  
2 . 4 9 9 G C 7 E   0 2  
2 . 4 5 3 4 5 7 E   0 2  
2 . 4 3 1  326E 0 2  
2 . 4 5 2 7 6 8 E  0 1  
2 . 3 7 7 2 9 6 E   0 2  
2 . 3 5 3 5 6 S E   0 2  
2 . 3 7 C 2 5 6 E   0 2  
2 . 3 1 6 C 9 8 E   c 2  
2 .2 : !1350E  02  
2 . 2 3 5 3 0 1 i   0 2  
2 . 2 6 3 5 8 4 E   0 2  
2 . 2 7 2 2 6 7 E   0 2  
2 . 2 5 0 1  C 5 E  0 2  
2 . 2 4 0 7 1  4 E  0 2  
2 . 7 6 7 a 3 7 ~  0 2  
2 . 2 3 2 2 3 4 ~  0 2  
2 . 2 2 4 7 i 8 E   0 2  
2 . 2 1 1 E 3 2 E   0 2  
2 . 2 1 7 9 3 8 E  02 
2 . 2 C 6 5 5 7 E   0 2  
2 . 2 5 1 4 4 2 :   0 2  
2 . 1 5 3 C 6 1 E   0 2  
2 . 1 3 7 0 2 7 E   0 2  
2 . 1 8 6 2 3 8 E   0 2  
2 . 1 8 9 4 9 0 E   0 2  
2 . 1 6 3 4 2 2 E   0 2  
2.120370E 0 2  
2 . 1 7 8 5 1 7 E   0 2  
2 . 1 7 6 4 3 2 E   0 2  
2 . 1 7 4 5 5 9 E  0 2  
2 . 1 7 2 3 7 3 E   3 2  
2 . 1 7 1  3 5 9 E  0 2  
2 . 1 6 9 3 5 9 E   0 2  
2 . 1 6 5 7 7 7 E   0 2  
2 . 1 6 7 6 7 6 E   0 2  
2 . 1 6 6 6 9 G E   0 2  
2 . 1 6 5 8 0 2 E   0 2  
2 . 1 6 5 0 0 4 E   0 2  
2 . 1 6 4 2 E 7 E   0 2  
T E M P E R A T U R E   V E C T O R  
NON-LIhEAR  TRANSIENT  PROBLEM . .. A RESTART  TAPE  WILL BE MA5E  JANUARY  1 , 1976  NASTRAN  12 /31 /74  PAGE 1 7  
P O I N T - I D  = 
0 .0  
3 . 0 0 0 0 C O E   0 1  
6 . 0 0 0 0 0 0 E   0 1  
9 .  OOOOOOE 0 1  
1 . 2 0 0 0 0 0 E  3 2  
1 , 5 0 0 0 0 0 E  C2 
1 . 6 0 0 0 0 0 E  02 
2 . 1 0 0 0 0 0 E   0 2  
2 . 4 0 0 0 0 0 E   0 2  
2 . 7 0 0 0 0 0 E   0 2  
3 . 3 0 0 0 G O E  02 
3 . 0 0 0 0 0 0 E   0 2  
3 . 6 0 0 O p O E   0 2  
3 . 9 0 3 0 C C E  02 
4 . 5 0 0 0 0 0 E   0 2  
4 . 2 0 3 0 0 0 E   0 2  
4 . 6 0 0 0 C O E   0 2  
5 . 1 0 3 0 0 0 E   0 2  
5 . 4 0 0 0 0 . 0 f  02 
5 . 7 0 0 0 0 5 E  02 
6.000OOCE 02 
6 . 3 0 3 0 0 0 F .   0 2  
6 .  COSOGOE '32 
6 . 9 0 3 0 C O E  02 
7 . f2030GGE 02 
7 . 5 0 3 0 C O E  02 
7.60.3Oi iOC  02 
8 . 1 0 9 0 0 G E   0 2  
8 .40 : IOCOE 02 
8 . 7 0 0 0 0 0 E   0 2  
9 . 0 0 0 0 0 C E   0 2  
9 . 3 0 0 0 0 0 E   0 2  
9 . 6 0 0 0 C O E  02 
9 . 9 0 3 0 0 0 E   0 2  
1 . 0 2 0 0 C O E  03 
1 . C 5 0 0 0 0 E  03 
1 .0800COE 03 
1 . 1 1 OOOCE 0 3  
1 . 1 7 0 0 0 0 E  0 3  
1 . 1 4 0 0 @ G E  0 3  
1 . 2 0 0 0 0 0 E  0 3  
1 . 2 3 0 0 0 0 E  0 3  
1 . 2 9 0 0 0 0 E  0 3  
1 . 2 6 0 0 0 0 E   0 3  
1 . 3 2 0 0 0 0 E   0 3  


















































T E M P E R A T U R E   V E C T O R  
3 . 0 2 0 0 0 O E   0 2  
V & L U E  
2 . 9 3 9 6 0 4 E  02 
2 . 8 3 6 9 4 6 E   0 2  
2 . 7 3 6 7 2 9 E  02 
2 . 6 E 8 0 3 5 E  02 
2 . 5 5 9 4 1 9 E  02 
2 . 4 6 6 E 2 9 E   0 2  
2 . 5 3 9 4 4 0 E  02 
2 . 4 4 0 5 2 O E  G2 
2 . 3 5 9 6 2 8 E  02 
2 . 3 6 3 4 1 3 E   0 2  
2 . 3 3 1   2 i 5 E  02 
2 . 3 0 2 6 8 2 E   0 2  
2 . 2 7 7 2 1  6E 0 2  
2 . 2 5 3 4 8 9 E  02 
2 . 2 3 4 1  8 5 E  3 2  
2 . 2 1 t 0 2 8 E   0 2  
2 . l S 9 7 8 r ) E   0 2  
2 . 1 a 5 2 2 6 ~  02 
2 .  
2 .  
2 .  
2 .  
2 .  
2 .  
2 .  
2 .  









2 . 1 C 1 2 3 9 E   0 2  
2.C;GSlCE 0 2  
2 . 0 9 2 a 2 9 ~  02 
2 . ~ e 9 3 5 n ~  0 2  
2 . O C 6 3 2 O E   0 2  
2 , 0 8 3 1  5 3 E  0 2  
2 . 0 8 0 5 5 9 E  02 
2 . 0 7 8 2 2 7 E   0 2  
2 ,  E761  32E 02 
2 . 0 7 2 5 5 7 E  02 
2 . 0 i 4 2 4 9 E  02 
2 . 0 7 1 0 3 6 E  03 
2 . O E 9 6 6 9 E  02 
2 . 0 E 8 4 4 O i  02 
2 . 0 6 7 3 3 5 E   0 2  
2 . G 6 6 3 4 1 E   0 2  
2 . G E 5 4 2 8 E   0 2  
2 . 0 5 4 6 4 7 E   0 2  
7 2 1 8 7 E   0 2  
6 @ 3 9 6 E   0 2  
5COOBE 0 2  
4 0 6 3 1  E 02 
5 2 1 5 7 E  02 
i 4 5 7 6 E  C3 
17771F.  02 
1 1 6 5 8 5   0 2  
0 6 1 6 7 E   0 2  
'f NON-LIr :EAR  TFlANSIENT  PROBLEM . . . A RESTART  TAPE  WILL  BE  MADL  JANUARY  1,   1976  NASTRAN 12/31/74 PAGE 
P O I N T - I D  = 
0 .0  
3.OOJOCOE 01 
6 .  OO'JOOOE 0 1  
9 .  O O d O C O E  9 1  
1 . 2 0 0 0 C O E   0 2  
1 , 5 0 3 O C O E  0 2  
1 . 6 0 3 O C O E   0 2  
2 . 1  OOOOCE 0 2  
2 . 4 0 3 0 0 0 E  02 
2 . 7 0 0 0 0 0 E   0 2  
3 . 0 0 0 0 0 0 E   0 2  
3 . 3 0 3 0 0 0 E   0 2  
3 .  E 0 3 0 0 0 E  0 2  
3 . 9 0 0 0 9 O E   0 2  
4 . 2 0 3 0 C O E   0 2  
4 . 5 0 9 0 G C E   0 2  
4 . S C 0 3 0 2 E  32 
5 . 1 0 0 0 C C E  0 2  
5 . 4 C 3 0 C 3 E   0 2  
5.700009E 0 2  
6 . 0 0 3 G O O E  02 
6 . 3 0 0 0 @ 3 E  02 
6 . 6 0 3 0 0 0 E   0 2  
6 . 9 0 3 0 0 0 E   0 2  
7 . 2 0 3 0 0 C E   0 2  
7 . 5 0 0 0 0 0 E   0 2  
8 . 1 0 0 0 C O E  G 2  
7 . S 0 0 0 0 0 E  02 
8 . 4 0 0 0 3 0 E   0 2  
8 . 7 0 0 0 0 0 E   0 2  
9 .0GOOCOE  02  
9 .39OOOOE  02  
9.600000i 0 2  
9.9CO'DCOE 0 2  
1 . 0 2 O O C 3 E  0 3  
1.C5COC'UF c.3 
1 . 0 8 3 0 C C E  0 3  
1 . 11  OOOOE 0 3  
1 . 1 4 0 0 0 0 E  03 
1 . 1 7 3 0 0 0 E  03 
1 . 2 3 0 0 C O E  03 
1 . 2 0 0 0 G O E  03 
1.2GOOGCE C2 
1 . 2 9 9 0 C O E  03 
1  .3200C;OE 03 
1 .35C)GO'JE 0 3  


















































3 . 0 0 0 0 0 0 E   0 2  
2 . 9 8 4 9 5 1  E 0 2  
2 . 9 5 9 9 6 3 E   0 2  
2 . 9 5 3 4 4 5 E   0 2  
2 . 9 1 9 2 3 6 E  02 
2 . 9 0 1   9 0 2 E   0 2  
2 . E E 0 2 1 6 E  02 
2 . 8 7 2 0 3 1 E   0 2  
2 . 8 5 9 2 2 4 E   0 2  
2 . 8 4 3 6 7 8 E   0 2  
2 . 0 2 7 9 4 4 E  02 
2 . 6 1 9 5 5 1 E   0 2  
2 . 8 1 2 0 1 4 E   0 2  
VALUE 
2 . ~ 1 3 7 2 8 6 ~  0 2  
2 .  e0525.3~ 0 2  
2 . 7 3 9 i 8 9 E  02 
2 . 7 3 3 7 5 9 E   0 2  
2 . 7 6 6 5 7 5 E   0 2  
2. 7a~1500E 02 
2 . 7 E 0 5 7 9 E   0 2  
2 . 7 7 7 0 6 3 E   0 2  
2 . 7 7 3 9 0 9 :   0 2  
2 . 7 ' 7 1 0 7 9 E   0 2  
2 . 7 E c 7 5 4 2 E   0 2  
2 . 7 ' 6 6 2 6 7 5  02  
2 . 7 ' 6 3 2 2 4 E   0 2  
2 . 7 6 2 5 9 0 E   0 2  
2 . 7 6 0 7 4 5 E  02 
2 . 7 5 Y 2 7 0 E   0 2  
2 . 7 5 7 9 4 4 i   0 2  
2 . 7 5 6 7 5 5 E  02 
2 . 7 5 5 6 8 6 E  02 
2 . 7 5 4 7 2 7 E   3 2  
2 . 7 5 1 6 6 5 E  02 
2 . 7 5 3 0 9 i E  02 
2 .   ? f 2 3 9 7 E  02 
2 . 7 5 1 7 7 2 E   0 2  
2 . 7 5 1 2 1 1 E   0 2  
2 . 7 5 0 7 0 8 5   0 2  
2 . 7 5 0 2 5 6 E   0 2  
2 . 7 4 9 a 4 9 E   0 2  
2 . ? 4 9 4 6 5 E   0 2  
2 . 7 3 9 1  5 5 E  02  
2 . 7 4 8 5 9 6 E   0 2  
2 . 7 ~ 6 0 ~  0 2  
2 . 7 4 ~ 1 3 5 7 ~  0 2  
T E M P E R A T U R E   V E C T O R  




6.000000E  01 
9.000000E 01 
1 .200000E 02 
1 ,500000E 02 
1.600000E  02 
2.100000E 02 
2.400000E  02 
2.700000E  02 
3.000000E  02 
3.300000E  02 
3.600000E 02 
3.900000E  02 
4.SOOOOOE 02 
4.500000E  02 
4.600000E  02 
5 . 1  OOOOOE 02 
5.70300CE  02 
5.4000COE  02 
6.D000CGE 02 
G.300000E  02 
6.603000E 02 
6.90300CE  02 
7.2COOOCE 02 
7.500000E  02 
8.1053COE  02 
7.6G30COE 02 
8.709000E  02 
8.4030COE 02 
9.000000E  02 
9.3G0000E  02 
9.600000E  02 
9.900000E  02 
1.02OOOOE 03 
1.050000E  03 
1.080000E  03 
1.110DOOE 03 
1 .170000E 03 
1.14OOOOE 03 
1.230000E  03 
1 .200000E 03 
1 .26!3000E 03 
1.293000E 03 





















































2.97381 3E 02 
2.927502E  02 
2.884094E  02 
2.644219E  02 
2.807952E  02 
2.745571E  02 
2.775149E 02 
2.695044E  02 
2.718958E  02 
2.673574E  02 
2.654314E  02 
2.621553E  02 
2.637G41E 02 
2.6C7668E  02 
2.505225E 02 
2.584070E  02 
2.574070E  32 
2.5651 05E 02 
2.557068E  02 
2.5Z9062E  02 
2.543399E C2 
2.537601E  02 
2.532400E  02 
2.527734E 02 
2.523547E  02 
2.516416E  02 
2.519789E  02 
2 .51  3397E 02 
2.510669E  02 
2.508229E  02 
2.5G603BE  02 
2.502302E  02 
2.504069E  02 
2.5C37'4E  02 
2.499288E 02 
2.453007E  02 
2.456357E  02 
2.555822E  02 
2.494894E  02 




2.491486E  02 
2.490997E  02 





T E M P E R A T U R E  V E C T O R  
0 . 0  
3 .  OOOOOOE 01  
6 . 0 0 0 0 G G E  01 
9 . 0 3 0 0 0 0 E  01 
: . 5 Q 3 0 C O E   0 2  
1 . 2 0 3 0 C O E  C 2  
1.GOC)OOOE 0 2  
2 . 4 3 1 0 0 0 E   0 2  
2.75,1000E 0 2  
3 . 3 0 3 0 C O E  02 
3 .  C3:10COE ,332 
3 .  EO I C C O E  0 2  
3.90150COE  02 
4 .202000E 0 2  
4 .  SO'IOC5E 0 2  
5 . 1 0 3 0 0 G E   0 2  
4 .60 :?3COE 0 2  
5.4CSGCICE 0 2  
5 . 7 0 0 0 C C E   C 2  
6 .  O G I O G O E  02  
6 . 3 0 0 0 C O E  02 
6 . 9 G 3 G C C l i  02  
6 . 6 0 3 0 3 C E   0 2  
7 . 2 C 3 C G C i   3 2  
7 . 5 m O C C . E  C2 
7.6COOOCE 02 
8 . 1  i .3USCE 0 2  
A. 7031)GOE 0 2  
B .  40130COE 0 2  
9.OC';OOOE 02 
3 . 3 0 0 0 C G E   0 2  
9 . 6 C 9 0 C 3 E  0:: 
9 . 9 C 3 0 C G E  32 
i .G5COOOE 0 3  
1 . 0 2 3 0 C C E  03 
1 . CBO!jCOE 03 
1 . l l O O C C E  03 
1 . 1 C 3 0 C O E  0 3  
1 . 1 7 0 0 C O E   0 3  
1 . 2 3 0 0 0 0 E   0 3  
1.2COOCOE G3 
1 . 2 6 0 0 C C E  03 
1.29GOOOE 03 
1 . 3 2 0 0 G O E  03 
1 .350000E 0 3  
T IhlE 
2 .  : 330CCE G2 
3 .  OUOCOOE 02  
2 . 9 4 2 3 . 3 2 E   0 2  
2 . Y 4 7 3 9 3 E  02 
2 . 7 6 7 4 3 7 E   0 2  
2 .  G427 1 1 E 0 2  
2 . C O 6 5 3 1 E  02 
2 . 5 4 C 3 9 1 E  02  
2 .  -I5:4606E 0 2  
2 . 4 6 2 5 5 9 E   0 2  
2 . 4 2 1 3 f i 6 E   0 2  
2 . S G 2 7 G 9 E   0 2  
2 . 3 7 7 2 Y 7 E  02  
2 . 3 5 3 5 6 5 . E   0 2  
2 . 3 3 i Z 5 9 E   0 2  
2 . 3 1 6 1 0 i i E  02  
2 . 2 E 5 3 C 2 E   0 2  
2 . 2 7 7 2 6 7 E  02 
2 , 2 , ? 2 5 8 5 E   0 2  
2 . 2 5 0 1 : O E   0 2  
2 . 2 0 5 7 1  4 E  0 2  
2 . 2 2 4 7 1 9 E  02 
2 . 2 2 2 2 E J E   0 2  
2 . i 1 7 9 2 9 E   0 2  
2 . 2  ! 1 E 3 3 E   0 2  
2 . 2 C G 3 5 8 :  c 2  
2 . 2 L l S L 2 E   0 2  
2 .  1 5 7 0 2 8 E  02 
2 . 1 9 3 G 6 2 . E   0 2  
2 .16CJ499E 02 
2 .  1 9 6 2 0 9 i  0 2  
2 . 1 9 3 3 2 3 E   0 2  
2 . l a ' : B - ; i o c   2  
2 . 1 7 S 5 1 9 E  0 2  
2 .  1 7 G L 3 3 E   0 2  
2 . i 7 2 8 i 4 E  0 2  
2.:74359€ 02 
2 . 1 7 1 5 5 0 E   0 2  
2 .  :!5;"359.E 02  
2 . 1 6 7 6 7 8 E   0 2  
2 . l i " 7 ; 7 E   0 2  
2 . 1 6 5 5 ' 3 3 E  02  
2 .  i E 6 8 9 1  E 0 2  
2 . 1 6 5 0 0 4 E   0 2  
VALUE 
2 . 6 3 0 5 2 6 ~  92  
2 . 2 3 8 5 1  E 0 2  
z . l w 2 a a E   0 2  
20 
NON-LIFiEAR  T2LNSIENT PROBLEM . . .  A RESTART T A P E  WILL 6E  hlCOE 
POINT-ID = 
0 .0 
3.000000E  01 
6.000000E 01 
9 .  OOOOOOE 01 
1 .200000E 02 
1 .600000E 02 
1.500000E  02 




3.30JOOpE  02 
3.60OOOOE 02 
3.90C)OOOE 02 
1.200300E  02 
4.500000E  02 
4.600000E  02 
5.100000E  02 
5.4000CCE  02 
5.7000GOE 02 
6 .  OOOOOCE 02 
6.300500E  02 
6.EOOOCOE 02 




7.600000E  02 
8.400000E 02  
8.7000COE 02 
9.0003COE  02 
9.300000E 02  
9.900000E 02 
9.600009E 02 
1 .02000CE 03 
1.OSC)OGOE 03 
1.0800COE 03 
1.1100OOE  03 
1 .140000E 03 
1.1730COE  03 
1.200000E  03 
1.230000E 03 
1 .263000E 03 
1 .290000E 03 
1 ,323000E 03 
1 .353000E 03 


















































2 .  
2 .  
2 .  
2. 
2 .  
2 .  
2 .  




2.746731E  02 
2.59941 9E 02 
2.666037E 02 
2.539441E  02 
2.4G0520E  02 
2.349627E 02 
2.3034 17E 02 
2.331277E 02 













2.4a6e.so~  02 
1 7 2 t ~ a ~  02 
2.111658E 02 
2.102169E 02 
2.101239E  02 
2.G96810E  02 
2.089254E 02 
2.G32630E 02 





2.074250E  02 
2.072557E 02 
2.071037E  02 
2.069450E  02 
2.069669E 02  
2.067335E  02 
2.066342E  02 
2.065450E  02 
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T E M P E R A T U R E  V E C T O R  
NON-LIKEAR TRANSIENT PROELEM . . .  A RESTART  TAPE WILL BE MADE JANUARY 1 ,  1976 NASTRAN 12/31/74 PAGE 22 
P O I N T - I D  
T I M E  
0 .0  
3.000000E  01 
6.003000E  01 
9 .  OOOOOCE 01 
1.2000CCE  02 
1.50GOCOE 02 
2.IOOO@CE  02 
1 .6000COE C 2  
2.4G0300E 52 
2.700000E  02 
3.00COC)OE 02 
3 . 3 0 C O O O E  02 
3.600000E  02 
3.9000COE 02 
4.2COOOOE 02 
4.50000GE  02 
4.600000E  02 
5 . i00000E  02  
5.4000COE 02  
5.7030COE  02 
G.OO9SOCE 02 
6.30\2000E 02 
6.600000E  02 
6.903003E  02 
7.20C)OOOE G2 
7.5G9000E 02 
8.100000E  02 
7.6030COE  02 
8.4G23CCE  02 





1 .02.30CCiE 03 
1 .0530COE 03 
1 . 1 1 OOCOE 03 
l.@P30COE 0 3  
1.143COOE 03 
1 ,173OCOE OS 
1 .2C33COE 03 
1 .230000E 03 
1 .2€5OCOE 03 
1 .2SOOCOE 03 
1 .32O300E 03 

















































3.0G0000E  02 
VALUE 
2.999993E 02 
2.9C19995E 02  
2.999993E 02 
2.959988E  02 
2.539990E C2 
2.599988E  02 
2 . 9 m 9 8 8 E   0 2  
2 4'19988E 02 
2.599989E  02 
2.9I!9938E  02 




2.999905E  02 
2.CJC9S83E 02 
2.999963E 02 
2.599980E  02 
2.999983E  02 
2.399s-EOE  02 
2.999983E 02 
2.5CJ59EOE 02 
2.999983E  02 
2.C59580E 02  
2.599983E 02 
2.9'39380E  02 
2.959983E 02 
2.599930E  02 
2.5!J5983E  02 
2.9G998OE 92 
2.998983E 02 
2.9.33980E  02 
2.999980E  02 
2.599960E  02 
2.399383E C2 
2.959980E 02 
2.999980E 02  
2.092980E 02 
2.939980E  02 




2.599980E  02 
2 . 9 3 9 3 e o ~   0 2  
T f M P E R A T U R E   V E C T O R  
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NASTRAN LOADED.AT  LOC&TION 1 6 D F 2 0  
T I M E  TO GO = 59 CPU S L C . .  299 1/0 SEC. 
L 0 CPU-SEC. 0 ELAPSED-SEC. 
0 CPU-SEC. 0 ELAPSED-SEC. SEMT * 1 CPU-SEC. 
* 1 CPU-SEC. 4 ELAFSED-SEC.  NAST 4 E L A i S E D - S E C .   G N F I  * 1 CPU-SEC. 4 ELAPSED-SEC. 
* 1 CPU-SEC. 7 E L A P S E D - S E C .   I F F 1 XCSA 
* 1 CPU-SEC.   10   ELAPSED-SEC.  XSOR 
* 2 CPU-SEC.   15   ELAPSED-SEC.  DO I F P  
* 2 CPU-SEC. 
I 2 CPU-SEC. 
2 7   E L A P S E D - S E C .  
2 7   E L A P S E D - S E C .  
END I F P  
* 4 GPU-SEC.   34   ELAPSED-SEC.   SEMI   END 
* 4 ePU-SEC.   34   ELAPSED-SEC.  "" LINKNSO2 - - -  
= 2 1  !/C SEC. 
* 2 CPU-SEC. 
* 4 CPU-SEC. 36 E L A i S E D - S E C .  "" 36 ELAPSED-SEC. 
L I N K  END - - -  
XSFA 
* 4 CPU-SEC. 37   ELAPSED-SEC.   X FA :a7 ELAPSED-SEC.  3 * 5 CPU-SEC. GP 1 EEGN 
* 5 CPU-SEC. d ; 3  ELAFSED-SEC. 5 GP  1  ElvO~ ! 7  ELAPSED-SEC.  * 5 CPU-SEC. dl8 ELAPSED-SEC. B GP2  EN0 8 GP2 BEGN 
* 5 CPU-SEC. 1 0   P L T S E T  BEGN 51   ELCPSED-SEC.  * 5 CPU-SEC. 10  PLTSET  EkD 51   ELAPSED-SEC.  * 5 CPU-SEC. 52 E L A P S E D - S E C .   1 2  PRTMSG EhD 1 2  PRTMSG BEGN 
* 5 CPU-SEC. 52 ELAPSED-SEC. 
* 5 CPU-SEC. 13   SETVAL  6EGN 52 ELCPSED-SEC. * 5 CPU-SEC. 55 ELAPSED-SEC.   21   GP3 BEGN 1 3   S E T V A L  EPiD 
* 5 CPU-SEC.   62   ELA SED-SEC.  
* 5 CPU-SEC. 2 1   G P 3   E k D  6 4   E L A P S E D - S E C .  23 T A 1  * 6 CPL-SEC.  75 ELAPSED-SEC. 23 T A 1  END BEGN 
= 62 1/0 SEC. 
5 CPU-SEC. 78 ELAPSED-SEC. "" LINKNSO3 - - -  
* 6 CPU-SEC. 81 ELLFSED-SEC.  
* 5 CPU-SEC.   81   ELAPSED-SEC.  2 7   S M A l  BEGN 
L I N K  END - - -  
* 6 CPU-SEC. 05 ELAPSED-SEC. 27 S M l l  END * 6 CPU-SEC. 87 ELAPSED-SEC. 30 SMA2  BEGN 
* ' 6  CPU-SEC. 
6 CPU-SEC. 
$10 ELAPSED-SEC. 30 SMA2  END
!)3 ELAPSED-SEC. "" L I N K K S 0 5  - - -  
= 73 1/0 SEC. 
* 6 CPU-SEC. 96 ELAPSED-SEC. "" 
* 6 CPU-SEC. 96 ELAPSED-SEC. 35 RMG L I N K  END - - 
* 6 CPU-SEC. 19 ELAPSED-SEC. SDCO MP 
BEGN 
* 6 CPO-SEC. 100 ELAPSED-SEC. SDCO  MP 
6 CPU-SEC.. 100 ELAFSED-SEC.  F BS 
1 6 CPU-SEC. 
6 CFU-SEC. 
1 0 2   E L A F S E D - S E C .  F 3 S  
103 ELAPSED-SEC. MPYA D 
* 7 CRU-SEC. 
7 CPU-SEC. 
1 0 4  ELLPPSED-SEC.  MPYA D 
105 ELAPSED-SEC.  TEAN  POSE 
. 7 CPU-SEC.  106  ELAPSED-SEC.  TEAN  POSE 
7 CPU-SEC. 106 ELAPSED-SEC.  MPYA D 
SEMI  BEGN 
XGPI  
L A S T   L I N K   D I D  NOT U S E   4 0 3 1 6   B Y T E S  OF  OPEN CORE 
* 4 C,PU-SEC. 
* 5 CPU-SEC. 50 ELAFSEO-SEC.  
t 
L A S T   L I H K   D I D  NOT U S E   8 2 7 8 8   E Y T E S  OF OPEN  CORE 
"" 
L A S T   L I N K   D I D  NOT USE  64268  @YTES  OF  OPEN CORE 





* 7 C P U - S E C .   1 0 7 E L A P S E C - S E C .  
7 C P L - S E C .  ! C 9  E L A P S E D - S E C .  
I 7 C P U - S C C .   1 1 3 E L L P E 2 - S E C .  
= 9 1  1/0 SEC.  
* 7 C P U - S E C .   1 1 8  E L ~ F S E D - S E C .  
I 7 C P U - S E C .  ; : e  EL5PSED-SEC.  
* 7 C P U - S E C .  
* 8 C P U - S E C .  
' , : '2  ELLPPSED-SEC. 
8 C P U - S E C .  
I .  5 ELAPSED-SEC.  
8 C P U - S E C .  
1, iG ELLCSED-SEC.  
= 1 0 1   I / O   S E C .  
1::6 E L A F S E 3 - S E C .  
f 3 C F U - S E C .   1 Z 1 E L 2 7 ' S E D - S E C .  
3 C P U - S E C .   i 3 1   E L L P S E D - S E C .  
.L a C P U - S E C .  1 3 1   E L A P S E C - S E C .  
Y C F L - S E C .  
= 1 0 4  I / O  SEC. 
1 3 3   E L A P S E D - S E C .  
L A S T   L I N K  D i D  NOT U S E   7 2 5 2 0   G Y T E S  OF 
. I  - 
L A S T   L I N K  D I D  NOT U S E   1 1 7 0 4 4   E Y i E S   O F  
LAST LIIGK D I D  NOT U S E   1 1 5 6 6 4   3 Y T E S  OF 
kl CFU-SEC.  
a C P U - S E C .  
3 C P 3 - S E C .  
8 C P i J - S E C .  
8 CPU-SEC.  
a C F L ~ - S L C .  
3 C ? U - S E C .  
9 CFU-SEC.  
8 CPU-SEC.  
9 C P 2 - S E C .  
3 CPU-SEC.  
9 C P U - S E C .  
9 C P U - s t c .  
9 CPU-SEC.  
1 0   C P U - S E C .  
1 0   C P U - S E C .  
IO CPU-SEC.  
1 0   C P U - S E C .  
1 0   C P U - S E C .  
1 0   C P U - S E C .  
1 0   C P U - S E C .  
1 1   C P U - S E C .  
1 1   C P U - S E C .  
1 1   C P U - S E C .  
1 1   C P U - S E C .  
1 1   C P U - S E C .  
1 3 1  1/0 SEC.  
1 3 6   E L A P S E D - S E C .  
1 3 6   E L C 7 S E D - S E C .  
739 EI./GSES-SEC. 
1 4 G   E L L ? S E D - S E Z .  
1 4 2   E L A P S E D - S E C .  
i d 3  ELAPSEC-SEC.  
142 ELPPSED-SEC.  
i45 E L I P S E D - S E C .  
!a16 ELAPSED-SEC.  
1 4 7   E L t P S E D - S E C .  
150 ELAPSED-SEC.  
152 ELAPSED-SEC.  
152 E L L P X E D - S E C .  
154   ELAPSED-SEC.  
1 5 5   E L A P S E D - S E C .  
1 5 6   E L A P S E G - S E C .  
159 ELAPSED-SEC.  
1 6 1   E L A P S E D - S E C .  
1 6 1   E L L P S E D - S E C .  
1 6 2   E L A P S E D - S E C .  
l!i2 ELAPSED-SEC.  
1: j3   ELAPSED-SEC. 
l l j 3  ELAPSED-SEC.  
1'70 ELAPSED-SEC.  
1 7 1   E L A P S E D - S E C .  
1 7 1   E L L P S E D - S E C .  
METHOD 2 NT  .NBR  PASSES = 
MPYA D 
35 RrIG  END 
."_ L I N K F I S 0 4  - - - 
CPEN  CORE 
"" 
40 GP4 
L I N K  ENG - - -  
40 G F 4  
8EGI.I 
4 6  GPSP GEGN 
E!vD 
4 6  GPSP  END 
"" L I N K N S 1 4  - - -  
CPEN  CORE 
47 OFP 
L I N K  END - - -  
4 7  OFP 
BEGN 
END 
"" L I N K N S 0 4  - - -  
"" 
OPEN  CORE 
5 1  

























MCEl  BEGN 
L I N K  END - - -  
MCEl  END 
MCEZ  BEGN 
D 
METHOD 2 NT.NBR  PASSES = 
D 




METHOD 2 T .NBR  PASSES = 
D 
D 
METHOD 2 IUT.NBR  PASSES = 
D 
D 
METHOD 2 T .NBR  PASSES = 
D 




METHOD 2 NT.NBR  PASSES = 
D 




METHOD 2 T .NBR  PASSES = 
D 
MCEZ  END 
L I N K N S O 6  - - -  
* 1 1   C P U - S E C .  
* 11   CP iJ -SEC.  
1 7 3   E L L P S E D - S E C .  "" L I N K   E D  - - -  
1 7 3   E L A P S E D - S E C .   7 5   C P D  BEGN 
8 1 1   C P U - S C C .  
* 1 1   C P U - S E C .  
1 7 7   E L A P S E D - S E C .   5   D P D  END 
1 8 1   E L A P S E D - S E C .  "" 
= 1 4 3  I/C SEC. 
L I N K N S l O  - - -  
* 1 2   C P U - S E C .  
L A S T   L I N K  D I D  NOT U S E   1 0 1 e 7 6   B Y T E S  OF OPEN  CbRE 
L A S T   L I N K  D I D  NOT U S E   1 1 6 4 2 3   B Y T E S   O F   O P E N  CORE 
1134 ELAPSED-SEC.  "" L I N K  END - - -  
1 . E 5 T .   T I M E = 0.0 
1 . E S T .   T I M E  = 
1 . E S T .   T I M E  = 
1 . E S T .   T I M E  = 
1 , E S T .   T I M E  = 
1 . E S T .   T I M E  = 
1 . E S T .   T I M E  = 
1 . E S T .   T I M E  = 
1 . E S T .   T I M E  = 
1 . E S T .   T I M E  = 









1 2  CPU-SEC. 
* 1 2  CPU-SEC. 
* 1 2  CPU-SEC. 
* 1 2  CPU-SEC. 
1 2  CPU-SEC. 
* 1 2  CPU-SEC. 
* I 2  CPU-SEC. 
* 1 2  CPU-SEC. 
* 1 2  CPU-SEC. 
= 1 5 1  1/12 SEC. 
* 1 2  CPU-SEC. 
* 1 2  CPU-SEC. 
* 12 CPU-SEC. 
L A S T   L I N K  010 N5T 
* 1 2  CPU-SEC. 
* 1 3  CPU-SEC. 
* 13 CPU-SEC. 
* 13 CPU-SEC. 
* 1 3  CPU-SEC. 
* 1 3  CPU-SEC. 
* 1 3   C P U - S E C .  
* 1 4   C P U - S E C .  
* - 1 3   C P U - S E C .  
= 1 6 7  1/0 SEC. 
* 1 4  CPU-SEC. 
* 1 4  CPU-SEC. 
* 1 4  CPU-SEC. 
* 1 4  CFU-SEC. 
* 1 6  CPU-SEC. 
* 1 6  CPU-SEC. 
= 228 I / D  SEC. 
L A S T   L I N K  D I D  NOT 
* 1 6  CPU-SEC. 
* l a  CPU-SEC. 
* 1 6  CFU-SEC.  
* 1 5  CPU-SEC. 
* 15 CFU-SEC. 
16 CPU-SEC. 
* 1 6  CPU-SEC. 
* 1 6  CPU-SEC. 
1 6  CPU-SEC. 
L A S T   L I N K  O I D  NOT 
1 6  CPU-SEC. 
* 1 7  CPU-SEE. 
* 1 7  CPU-SEC. 
= 240 I / O   S E C .  
* 17 t P U - S E C .  
* 1 7   C P U - S E C .  
1 7   C P U - S E C .  
1 7   C P U - S E C .  
= 2 4 3   I / Q  SEC. 
* 1 7  CPU-SEC. 
1 7  CPU-SEC. 
* 1 7  CPU-SEC. 
= 250 1/0 SEC. 
* 1 7  CPU-SEC. 
L A S T   L I N K  D I D  NOT 
L A S T   L I N K  D I D  NOT 
L A S T   L I N K  DID NOT 
184   ELPPSEO-SEC 
165   ELA?SED-SEC 
166 ELLPSEO-SEC 
' E 6  ELA2SEG-SEC 
188   ELAPSED-SEC 
i b 8  ELAPSED-SEC 
1 8 8   E L L F S E D - S E C  
',9S ELAPSED-SEC 
~ 4 2  ELAPSED-SEC 
8 1   M T R X I N  EEGN 
E l  MTRXIN ElVD 
83 PARkhl  EEGN 
85 PARAM  EKO
XSFL 
ASFA 
88 GHAU  BEGN 
88 GKAO  EN@
LINKNSCS - - -  "" 
U S E   1 1 7 0 6 0   E Y T E S  OF OPEN  CORE 
ELAPSED-SEC. "" L I N K  END - - -  ~ ~~ ~~ ~ 
1 9 3   E L L P S E D - S E C .  92 TRLG BEEN 
202  ELAPSED-SEC.   MPYA D 
METHOD 2 T .NBR  PASSES = 1 . E S T .   T I M E  = 0 .0 
2 0 3  ELLPSED-SEC.  MPYA D 
205 ELaPSEO-SEC.  MPYA D 
207 ELAPSED-SEC. hlPYA D 
2 0 7  ELAPSED-SEC. MPYA D 






2 1 0   E L A P S E D - S E C .  
MPYA 0 
S2 TRLG END 
2 :2   ELPPSED-SEC.  "" L I N K N S l l  - - -  
METHOD 2 NT.NBR  PASSES = 1 . E S T .   T I M E  = 0.0 
METHOD 2 NT.NBR  PASSES = 1 . E S T .   T I M E  = 0.0 
U S E   5 8 1 7 6   3 Y T E 5  OF OPEN  CORE 
215   ELAPSED-SEC.  "" 
7:5 ELAPSED-SEC. 97 TRHT  BEGN 
L I N K  END - - -  
2 ' 8  ELAPSED-SEC. DECO MP 
2 ; 9   E L A P S E D - S E C .  OECO MP 
269 ELAPSED-SEC. 97 TRHT  END
. . . 
2 7 1  E L A P S E D - S E C .  "" L I N K N S l 2  - - -  
USE 69268 BYTES OF OPEN CORE 
2 7 7   E L A P S E D - S E C .  "" 
277 ELAPSED-SEC. 99 VDR 
L I N K  END - - -  
?RD ELCPSED-SEC. 99 VDR 
BEGN 
EhO 
2 8 1   E L L P S E D - S E C .  
281   ELLPSED-SEC.  
1 1 1  PARAhl BEGN 
202 ELAFSED-SEC.  XSFA 
1 1 1  PARAhl  END 
282   ELLFSED-SEC.   X FA 
382 ELLPSED-SEC.  
283 ELLPSEO-SEC.  MPYA D 
1 1 5   S D R l  BEGN 
METHOD 2 NT.NBR  PASSES 1 . E S T .   T I M E  = 0.1 
2H3 ELAPSED-SEC.  
207 E L L F S E C - S E C .   1 1 5 S D R 1  EKO 
2UY EL~IPSEO-SEC. "" LINKNSQB - - -  
h!PYA  D 
U S E   1 1 9 0 9 6   E Y T E S  OF  OPEN CORE 
293 ECCPSED-SEC. "" L I N K  END - - -  
293 ELAPSED-SEC.   118   PLTTRAN EEGN 
29.1 ELAPSED-SEC. 
2134 ELAPSED-SEC. 
1 1 8   P L T T R A N  END 
"" L I N K N S 1 3  - - -  
USE  114512   EYTES  OF OPEN CORE 
2 9 7   E L L P S E D - S E C .  "" 
297  ELAPSED-SEC.  
L I N K  END - - -  
1 2 0  SDR2  BEGN 
299 E L L P S E O - S E C .   1 2 0  SDRP  END 
3J0 ELAPSED-SEC. "" L I N K N S 1 4  - - -  
X E  66328 B Y T E S  OF OPEN CORE 
18 C P i J - S E C .  
= 18 C P U - S E C .  
3C4 E L A r S E D - S E C .  "" 
304 ELAPSED-SEC.  121 SDR3 BEGN 
L I N K  END - - -  
I 18 CPU-SEC.  308 E L J P E E 3 - S E C .  
* 10 C P U - i E C .  
121 S D R 3  END 
31G EL 'kSED-SEC.  123 OFP 
* 19 CPU-SEC.  
2EGN 
312 ELLPPSED-SEC. 
19 CPU-SEC.  
123 OFP EI4D 
19 CPU-SEC.  
312 E L I P S E D - S E C .  
312 E L L P S E D - S E C .  
130 X Y T R W  BEGN 
130 XYTRAN  EKD 
= 252 1/0 SEC.  
* 13 C P U - S E C .  :313 ELAPSED-SEC.  "" LINKNSO2 - - -  
* 19 C P U - S E C .  3 ' 3  ELAPSEG-SEC.  
19 CP'J-SEC. 3!9 E L 2 P S E D - S E C .  
* 19 CPG-SEC.  
* 19 CPU-SCC.  
320 ELAPSED-SEC.  132 XYPLOT  END 
320' ELAPSED-SEC.  138 E X I T  BEGN 
= 263 160 S i c .  
LAST L I N K  D I D  NOT USE 11408 BYTES OF OPEN CGEE 
"" L I N K  END - - -  
132 XYPLOT  BEGN
" " - - _ " " - _ " " - " " " " " " " " - - " " - -  """"""""" 
AMOUNT O F  3 2 E N  CORE NOT USED = 1 1 K  BYTES 
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N A S T R A N   E X E C U T I V E   C O N T R O L   D E C K   E C H O  
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N A S T R A N   E X E C U T I V E   C O N T R O L   D E C K   E C H O  
1 3 .  
1" 
1 5 .  
? G .  
1 7 .  
1 6 .  
13 .  
2 1 .  
x .  
2 3 ,  
. 25'. 2 a .  
.,,' 2 6 .  
-37, 
2 6 .  
2 5 ,  
30. 
... 3 i  . 
3 9 .  
3 G .  
3 5 .  
3 6 ,  
37  * 








3 7  I 
49. 
49 .  
E . @ .  
5 1 .  
5 2 ,  
53, 
3 ,  
5 5 ,  
5 5 .  
5 7 .  





i .L , 





0 .  F I L E  = 
0. F I L E  = 
0 .  F I L E  = 
0 .  F I L E  
0. F I L E  = 
0 .  F I L L  = 
I .  F I L E  = 
1 .  F I L E  = 
1 .  F I L E  = 
0 .  F I L E  = 
0. F!LE = 
1 ,  F !LE  = 
1 ,  F!LE = 
1 .  F I L E  
1 .  F I L E  = 
1 .  F!LE = 
1 .  F I L E  = 
1 ,  F I L E  = 
1 .  F I L E  = 
1 .  F I L E  = 
0 .  F I L E  = 
1 ,  F I L E  = 
1 .  F I L E  = 
0 .  F I L E  = 
0 .  F I L E  
: ,  Fi1.E 
1 .  F I L E  = 
1 .  F I L E  = 
I. F I L E  = 
0 .  F !LE  
0 .  F I L E  = 
0 .  F I L E  = 
0 .  F I L E  = 
1 ,  F i L E  = 
1 .  F I L E  
0. F I L E  = 
1 .  F l i F  = 
0 .  F I L E  = 
0 .  F I L E  = 
1 . '  F i L E  = 
10 
21 
0.  . F i L E  = 
23 
2 S 
3 0  
34 





















2 3  








2 7  
2 8  





3 0  
31 
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N A S T R ~ N  E X E C U T I V E  C O N T R O L  D E C K  E C H O  
1 ,  F I L E  = 34 
1 ,  F I L E  = 
1 .   F I L E  = 
3 5  
36 
1 .   F I L E  = 
1 .   F I L E  = 
3 7  
38 
1 .   F I L E  = 
1 ,   F I L E  = 
55 
35 
1 .  F I L E  = 
1 .  F I L E  = 
36 
36 
1 .  F I L E  = 37 
1 .  F I L E  = 37 
1 ,   F I L E  = 3 9  
1 ,   F I L E  = 35 
1 ,   F I L E  = 3E 
1 ,   F I L E  = 3 7  
1 .  F I L E  = 40 
1 .  F f - L E  = 4 1  
1 .  F I L E  = 42 
1 .  F I L E  = 
T .  F I L E  = 
43 
4 4  
1 ,  F!LE = 33 
1 . F i L . 7  = 
1 .  F I L E  = 
5 3  
4 5  
1 .  F I L E  4 6  
1 .   F ! L E  = 4 7  
0 .  F I L E  0 
0.  F I L E  = 0 
0 .  F I L E  = 0 
0 .  F I L E  = 0 
0 .  F I L E  0 
1 ,   F I L E  = 35 : .  F ! L E  = 36 
0 .  F I L E  = 
1 ,   F I L E  = 48 
0 
0. F I L E  = 0 
0. F I L E  = 0 
0 .  F I L E  = 0 
1 .  F I L E  49 
1 ,  F I L E  = SO . 
1 ,   F I L E  = 51 
1 ,  F I L E  = 52 
1 .   F ! L E  = 5 3  
5s 
5 8  




9 7  
I ,   LE = 52 
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116 .  
117. 
118. 
1 1 4 .  











131 .  
5 END OF CHECKPOINT  DICTIONARY 
CEND 
X V P S  . FLAGS 0 .  2EEL  = 
hU@:'T . FLAGS = 0 .  RE2L = 
HFNLD , FLCSS = 0. REEL = 
XVPS . FLAGS = 0 .  R E E L  = 
XVP5 , FLAGS = 0 .  EEEL = 
RSENTER A T  DWIP SEQUENCE FiUM6ER 
HCUDVl , FLAGS = 0 .  REEL = 
HOPNL l  , FLAGS = 0. SEE1 = 
HU?V , FLAGS = 0 .  R E E L  = 
REENTER AT C?JL; SEQUEKCE Eil!f;SER 
XVPS . FLAGS = 0 .  REEL = 
REENTER A i  D M P P  SEqllENCE NCIMEER 
HOLIFV? , FLLGS = 0 .  REEL = 
X V P S  . FLAGS = 0 ,  REEL = 
H O P P ~  . FLAGS = 0. R E E L  = 
HCGP2 , FLCSS = 0 .  REEL = 
H3ES2 . FLAGS = 0 .  REEL = 
HCEF2 . FLAGS = 0. REEL = 
FlEEEjTER A T  3 U A P  SEOUENCE NIj'2:EE.R 
1 .  f i ? E  = 
1 ,  ?!LE = 
1 .  F i L E  = 
1 .  F I L E  = 
1 ,  F I L E  = 
0. F I L E  = 
0. F I L E  = 
1 .  F I L E  
1 .  F I L E  = 
1 .  F I L E  = 
1 ,  F I L E  = 
0 .  F:LE = 
0. F I L E  = 
0.' F i L E  = 
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f < C K - L ! X A 2  727ANS:E!;T PRCJLEM 
Ih? iJT  DATA  GZTAIb iED F2G:J RESTART  APE O i  PROELEM  N INE 
5 1  Li:.IES OF CATA  FER  PAGE ( D O E S  !10T IXCLUDE  HEADINGS  AT  OP OF PAGE) 
C O 3 T E D  P: .C  L'kSORTED OUTPUT 
CARD 15 ORIITTED.  ONLY  THE  SORTED  BULK  DATA  WILL  APPEAR 
3 T i k C  SELECTIO:) C.= T H I S   S E T  is  OPTIO!ILL  FOE S O L  9 .  BUT  SHOULD  BE MADE 
'Z, - ,. - 
2 I C  ' i ' E C T O 2 .  6F:D R A D I A T I V E   I R T E R C H A N G E S   A R E   I V C L U @ E D .  
~ . r l L  F I N L L  iEh!?EGATURE I S  SEVEELL HUN3RED CEGREES  DIFFERENT FROM THE 
TE~:, ; IA'nTER:~.)=LlC3 
a 
3 SE! . iCT   HE  STEa   S IZE .  NUMBER OF 1NCREh:ENiS. LND PRINTOGT  FREQUENCY 
i S T E i = 5 G L l  
S 
5 SCLEZT  HE  TEWPE2ATURE  SET  DEFINING  THE  TEMPERATURE  VECTOR  AT  =D. 
IC.6.:; 
S CLLECT  OUTPUT  SESIRED 
C U T k u i  
5 D.Er!i4E A GR2UP OF G R I D   P O I N T S   T O  BE REFE2ENCED BY AN  OUTPUT  REQUEST 
E E T  5 = 1.2.5.$.5.6.5.3,iOO 




I F  
I.iOH-LII.:EkR TF!CNS!E’,.T PROSLEU 
INPUT D A T G  OSTAINES FROM RESTART  APE OF PROSLEM N I N E  
JANUARY 6. 1976  NASTRAN 1 2 / 3 1 / 7 4  PAGE 6 
C A R D  
ZGUNT 
32 5 
53  SCC12; EULK 




CIO:J-LIIIEAR TRBNSIE'..T 24OBiEM  JANUARY 6. 1976 NASTRAN 12/31/14 PAGE 7 
I!.IPUT D A T A   0 6 : A I N E S  FSOW RESTART TAPE OF PROBLEM N I N E  
i N P U T   B U L K   D A T A   D E C K   E C H O  
i . . ? . . 3 . . $ . . 5 . . 6 . . 7 . . B . . 9 . . 1 0 .  
5 
fiRC2Lii:. 10 IS EE!hG  RUN  US!SG  ASES7ART  APE  KADE BY PROBLEM N I N E .  
X3TE ThE CLTEK !N THE  XECUTIVE  CCNiROL %rH!CH WAS ADDED  TO 
CGRF:ECT A RESTART  ABLE ERRCP COldi!GFI TO il.L TRAli5IEP:T  HEPT  RANSFER  ESTARTS 
THE  COXDlJCT;VIT'! OF K b T 4   C L R D  1003 IS E E i N G   A L T E R E D  TO DEMONSSRATE 
1HAT  HE ELILK DATA CAI< BE M G C I F I E 3   D U R I N G   A  R E S T A R T .  
:F  t.0 K O D I F I C A T I O N S  TO THE  ULK DA7.; WERE D E S I R E D .   T H E   ' B E G I N   B U L K '  
CP4D WCUL3 D E  i!ANEDIATELY  FOLLOWED BY THE  'ENDDATA'  CARD, 
THE ' / '  CAED IS USED TO REMOVE THE  OLD  MAT4  CARD 1000 FROM THE  BULK 
DATA TO AL 'O ID   GUFLICATE  INPUT.  
26 
THE NEW MAT4 CCSG FOLLOWS 
7 G T J L  COIINT. 2 4  
NOR-LINEAR  TKAPI5iEr.T  FEOS?EY JANUARY 6 .   1 9 7 6  NCSTRAN 12/31/74 PAGE 
INPUT  DATA  06TAIEiEO FRCM RESTART  APE OF PROBLEM N I N E  
8 
C A a D  
COUNT 
1 -  
3 -  
4 -  
5- 
6 -  
7 -  
8- 
9 -  
10- 
1 1 -  
12-  
1 3 -  
1 4 -  
1 5 -  
16-  
17-  
1 s -  





















3 9 -  
4 1  - 
4 2 -  
$ 3 -  
44 - 
4 5 -  
4 6 -  
4 7  - 
48 - 
4 9  - 
50 - 
5 1  - 
" 
' S O R T E D  B U L K  D A T A  E C H O  
. 3 .  
300 












1 0 0  
1 CO 
. 4  











0 . 0  
. 1  
. 2  
0.0 
.s  
. 1  
. 2  
J 






























0 . 0  
0 . 0  0 . 0  
0.0 
0 . 0  0 . 0  
. 1  0.0 
. 1  0.0 
. 1  G . 0  
n 
0.0 . c . 0  
0.0 
..3 . 1  0.0 
0 . c  - . 1  
- . 0 5  .OS 
G.0 
0 . 0  
. 2  0 . c  '= 
250. 2 . 4 2 ( 3 + 6  
2 0 0 .  
9 1 
10 
1 .  




2 7 3 . 1 5  
- 1 .  1 
1 - 1 .  
3oc0 , 314  
1093 .01 
1000 . OS1 
309 CSL' 5G0 600 700 
0 . 0  0.G 0 . 0  0 . 0  0.0 0.0 
0.0 G.0 
0 . 0  0.0 
0.0 0.G 0.0 
0.0 0 . c  0.0 
0.0  0.  
0 . 0  0.2 
0 . 0  
1 4 .  2 
3 8 .  4 
8. 
4 .  
5 
7 
4 .  





. 9 0  




9 . .  10 . 
+CONVEC 
JANUARY 6 ,  1976 NASTRAN 12/31/74 PAGE 9 
S O R T E D  B U L K  D A T A  E C H O  
C I X J  
c,:.u!; i t . . 2 . . 3 . . 4 . . 5 . . 6 . . 7 . . 8 . . 9 . . 1 0  
5: - 




- - .  . . L::>?D 453 353. 
TC:.l;D 6jG 335. 
i L r ' - : .  -I." . 350 7c1 0.0 1 . + 6  0.0 0.0 + T L 1  
- 7 T L I  0 .  
T S T E ?  5C.O 
0. 
45 30. 1 
E 9ZIDCTA 
NON- LIfGEdR TFiLXSIEhT Pi7UBLEIV1 
INPUT DATA C G T A I N E C  FRGM RESTART  L2E OF PROSLEM NINE 
L I S T  OF MODIFIED C A R D S  










1 0  
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NOI.I-LII,EAR T - G Z : I S i E . ' v T  PROELEA: 
INPUT  DATA  OETAINED r R O M  RESTA2T  APE  CF  P2OBLEhl   N INE 
HEAT F C . 9  TkL\ i ISIENT  HEAT  RAIdSFER  ANALYSIS 
K G G X = i L P E j   K G G = T b F E  S 
GEO~~'.~ECf,'~./HS?L.HEOEXIN.HGPDT.HCSTM.HDOPDT,HCSTM,HD~PDT,HSIL/V,N,HLUSET/ 
V , N . H I  ?::'L\'<i= - 1 / V  . N , HK3GDST S 
HLUSET.HNGGPCTS 
H U S E T . E G X . H i 3 . H K A A . H ~ A ~ , H ? S O , H K F S , H O ? . H E S T / H N O G ? D T  5 
H G ? L . E E O E , ~ i t ~ . H G P D T , H C S T ~ ~ . H ~ G ? D T , H S I L . H U S E T , H G : ~ , H ~ O , ~ K A A . H B A A ,  
h P S O . H K F S . K G F . H E S T  3 
k'LBL3.Ht.IOCCCTS 
GCL'L!2 .HEQE?: i H / H E C T  9 
HECT E 
~ C C G . ~ ~ E ~ E ~ I ~ ~ . H E C T ~ H ? L ~ ~ E T X . H P L T P A R . H G P S E T S , H E L S E T S / V , N , H N ~ I L / V  
N ,  iU: ' i  ?LCT j 
HNS!:.JS;,:>FLOT S 
H7i:SITX;;S 
/ ; V . f , . t i P L T F L G / C . N . l / V . N . H ? F I L E / C . N . O  S 
E ~ L T ; L G , ~ ~ F ; L E  $ 
H P l  , JIJI.:PPI.':iS 
H ~ L T ~ A ~ . ~ G F S E T S . t i E L S E T S . C C S E C C . H B G P D T . n E O E X I N , H S I L , . / H P L O T X 1 /  
V . ~ : . ~ : , S I L ; I V . ' : : . ~ ~ L U S E T / V . ! : . J U ~ ~ ? P L O T / V . N . H P L T F L C / V . N . H P F I L E  S 
JUM?PL3T,HP;T 'LG,H?FILE  S 
H ? L ' J T Y l / / S  
H ? l  5 
t i P L T i ~ . ~ , ~ G ~ S E T S . ~ E L S E T S  5 
G E C , ~ 3 . ~ ~ ? E X I : 1 . 3 E C ~ ~ ~ ~ / ! ~ S L T , H ~ P T T / C , N , l ~ 3 / C . N . l 2 3 ; C . N . l 2 ~  S 
H G ; T ' :  E S L T  2 
.WECT.EP;   t ,~ ;CDT.h '3 IL .hGFTT.HCSTM/HEST, .HGEI .HEC?T,HGPCT/  V . N  






NO!.i-LI:;EPR  TRA\::S:E?:T FROBLEV 
INPUT  3ATA CEiTAjNED FROM RESTART  APE  OF  PROBLEM N I N E  
OYAP-DMAP  1NSTRUCT:C-N 




* 2G CON3 
* 27 S Y A l  
- 28 SAVE 
29 CHKPNT 
* 33 SMA2 
* 3 1  SAVE 
32 PURGE 
33 CHKPNT 
* 34 LABEL 
35 RMG 
* 36 SAVE ' 
* 3 7  EOUlV 




42 P'JRGE - 4 3  EQUI\' 
44 CHKPNT 
* 45 COND 








H C S ~ ~ ~ ~ . M P T . H E C P T . H G P C T . D I T / . H E G G / C . N . l . O / C ~ N . 1 2 3 / V . N .  HNOBGGz 
- l / C . N . - l  5 
HNCCCG 5 
HBNN. FIOFF, HSAA , HBGG/HNOBGGS 
HSGG tI6NN. HSFF , HEAA S 
HLBL' 5 






H R G G . H ~ N N . t i R F F . H R C A . I i R O D , H K G G , H O G E  5 
C ~ S i C C . G E O . , ~ . H i O E ~ i N . H S I L . ~ ~ ~ ~ T ~ H a ~ .  . H U S C T . i V . ~ . l J , L U s E T / ' ~ . N .  
HLiPCF!=-l/\ . N . h ~ ~ F C F E ~ - l / V . N . ~ S I N ~ ~ E ~ - l / V . ~ . ~ O ~ ~ ~ T = - l / ~ . N , H R E A C T ~  
- l / i . ~ ~ . O / C . ? : . 1 2 3 , ' V . N . H ? ~ O S E T = - 1 / V . N . H ' ~ O L / V . K . H N C C ~ - l  $ 
HMPC? . H S l ~ i G i i . H ~ W I T . H ~ i C S E T . H R E A C T . H l ~ i . C F 2 . H N O L . H ~ ~ O A  $ 
HGh~,lH~i.lD;'Hh'FCF1/HGO.HGOO/HOMIT~HKF5.HFSO.HQP/HSI~.I~LE 9. 
HKGG .HI;.F;r4/bh'PCFl /HRGG, HRNN/HMPCFl /HBGG. dZNN/HXPCFl S 
HGM.I i I !G.HC.-3.HKFS.HOP.H~5ET.HGWD.HGOD.kPSO.HKNN.HRHN.H~~iN 0 
HLEL2 .HNOSiCP S 
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NON-LlNEAR  TRANSIENT  PRGBLEM 
I N P U T   D A T L   0 6 T A i N i D  FROM RESTART  APE OF PROBLEM  NINE 
Dhl&P-DMIAP I N S T R U C T I C N  
N A S T R A N  S O U R C E  P R O G R A M  C O M F I L A T I D N  
NS . 
* 72 SLIF2 
7 3  CHKPNT 






80 CHKPNi  
82 SAVE 
83 PARAP.1 
8 1  PURGE 
* 85 EOUIV 
aa CHKPNT 
* 87 COND 
* 88  GKAD 
89 LESEL 
* 90 EOUIV  
9 1  CtiKPNT 
* 97- TRLG 
HUSET.HGO.HBFF/HSAA 3 
t i 3AA 9 
l i L B L 5  $ 
H N L F I . H T R L .  . H ~ C D ? r ~ / V . N . H L U S E T / V , N , H L ~ S E T D / C , ~ . ; 2 3  / V . N . H N O D L T /  
D Y N A I ~ ! C S . H G F L . H S I L . H U S E T / t i ~ P ~ D , H S I L D . ~ ~ U S ~ ~ D . H T F ? ~ ~ ~ L , ~ C L ? , . .  




JANUARY 6,  1 9 7 6   N A S T R A N   1 2 / 3 1 / 7 4  PAGE 1 4  
HLUSETD.H~OGLT.HI:SNLFT.H?:OTRL.HNCUE j: 
HER?CZ l  .KEJCT?LS 
HC3 .HGrJD/H":Ci!E,HCkl .HGXD;HNOUE $ 
t i P ~ G . H P S O . ~ F D O . ~ F D T / H ~ ~ D L T  $ 
H U S E ~ C . i l E ~ ? Y N . H T F P O O L . i l C L T . H T R L . H G O D . t ~ G M D . H N L F T . H S I L D . H G P L D .  
HPPO ! "SO, HPDO, HPDT S 
C A S E C C . ~ ~ ~ ~ T P ~ G L . H E G ~ Y N . . H T F P O O L / H K 2 P P . . H 5 2 F P / V . N . i l L U S E T D /   V . N .  
HNOK2FP/C. !\I, 123/\', N , HNCB2PP 5 
HNOh7PP. HFiCB2PP S 
i / ' C .  I < ,  AND/'/, i; . Hi;GEliA/V, N. HkOUE/V.   N .  HI:OK2PP S 
H ~ 2 3 3 : H N O ~ ~ " / t i 9 2 C 3 / H N O ~ ~ ? P  9 
H K b A . H k D D ; H % C i ~ A / H E : P P , H e 2 D ~ / H N 0 A / H K 2 ? P , ~ ~ 2 D ~ / ~ ~ ~ G A / H R A A , H R D D /  
KNCUE S 
H K 2 ? P . G a 2 " , H K 2 D D . H B 2 D D , H ~ ~ C , H R D D  S 
HLSLG.FNOGPD7 $ 
H ~ S E ~ D . H ~ ~ ? , ~ S O . H Y A A . H 3 A A , H ~ A ~ . . H K 2 ~ P . . H 6 2 ~ ? / H % D 3 . H S D D .  HR3D. 
C . Y .  t :C=O. 0,'C. Y ,  i l k :3=0 .0 /C .  Y .tiv!4=0. D / V .  Pi,HP:CK2PP/C. N .  - l /  V. N.  
h G ~ ~ ~ . t ! G ~ ~ , ~ l ~ ~ ~ ~ , H ~ ~ 2 D D , H E 2 D D / C . f ~ , T R ~ ~ R E S P / ~ , N . G i S P / C , ~ ,  D IRECT/  
H N ~ ~ 2 P F / V . : : . H ? ~ P C F l / V . N . A S I N G L E / V , N . H O h l I T / V . N . H ~ O U E /  C . N . - l / V . N .  
HNGJ.;C,/V. ::, Hf.IOSIMP/C.  N, - 1 $ 
H L 6 L 6  5 
HKZDD.  t i K D ~ / , ~ r ~ O S I E P / H E 2 D C ,  HEOD/HNOGPDT 5 
~ ~ K c D . H ~ D ~ . H R s D . ~ ~ ~ ~ c . ~ ~ ~ ~ D  s 
C ~ S i C C . H U S E T D . H D L T . t i ~ L T , H B G P D ? . H S I L . H C S T h ~ . H ? R L , D ~ T , H G h l D . H G O ~ . ,  
N A S T R A N  S O U R C E  P R O G R A M  C O M P I L A T I O N  
Dhl lP-3T;a?  INSTRUCTICN 
NO. 
H E S T , t F P 0 . ~ i . ~ S O . H P D O . H P D T . . H T O L / V . N . H N G S E T / V . N . ~ H P D E P C O  $ 
- 52 SAVC  HPDEPC,d.HXC5ET $ 
il. 94 EOUiV  HPPO.HFDD/ti : ,SSET $ 
55 EOUIV   HPSD: .hPDT jk i>EPDG $ 
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93 CdKPNT H P ; @ . E F D C . h F : O . H T C L , H ~ ~ T  5 
' 5" T R H l  CAS'CC.%USETD.HNLFT.DIT.HGPTT.HKDD.HBDD,HGD.H~DD.H?GT.HTRL/HUDVT, 
H ? ~ L ~ i C . ~ , . P ' ; A = . S 5 / C . Y . T A 2 S = O . O / V . ~ i . H N L R / C . Y , ~ A D L I ~ = - l  $ 
05 CHKFNT  HUDVT.H?SL!I S - '3.1 VDR C ~ 5 E C C . H ~ ~ ~ ' / N . H l j S E T D . H U D V T . H T C L . X Y C D B . H P F ; L D / H O U D V l . H O P N L i /  C 
h . T < k ! 4 ? E S ? , C . N .  G I K E C T / C . N , O / V . N   . H N O D / V . N . H N O P / C . N . O  $ 
* 100 SAVE  HI!C)@. H!,:OP 5 
- 
10: CHK?bJT H 3 U C ' : l   . E O P k L l  $ 
" 
1 0 2  CCIiO H L ? L ' . k i i O G  5 
1 3 1   5 D R 3   H O U D ' I '  .!%P:<Ll , , , . /HCUSV2,HOFi. :L2, ,  , , 6 
10.1 O F ?  H G C 3 ' ? 2 . P 3 P t . L 2 ,  . . , / / V .  Fc .HCARDNO $ 
l G 3  S & V '  H C L 5 3 r i 3  9 
1GG C+Ki'?!T HOPN:.1 .HOU3\'2 S 
1 1 3  LAOEL H L 6 L 7  5 
1 1 1 PPRL?.; ,!,'C, i; . LE<3:'.' , ' 4 ,  HPJCII,lF/V, N ,  HN3P/L' .  N . JU?JPPLOT $ 
- 1 1 2   C 3 Y 3  tiLELS.I:F.CL":" E 
* 1 1 3  EOU!\' HU3V: k!!?IP\/,.'k:'IOA $ 
1 1 2  CON3  HLEL:; t!NC\ 5 
NON-LINEAR  TPCNSIEhT  PROBLEM  JANUARY 6. 1976 NASTRAN 12/31/74 PAGE 
INPUT  DPTA  OBTAINED FROM  RESTART  APE OF PROBLEM N I N E  
16 
. N A S T R A N   S O U R C E   P R O G R A M   C O M P ' I L A T I O N  
DM.?P-DMAP INSTRUCTION 
NO. 













































HOPP2.HOOP2.HOUPV2.HOEF2.HOES2, / /V .N .HCARDN3 $ 
HCARCNO S 
HPZ,  Jur,:PpLc7T $ 
tiPLTPPR.HGFSETS.HELSETS.CZSECC.HGGPDT.HEOE~IN,HSlP,.HPUGV/ 
H P L O ~ X 2 / V . ~ ~ . t i N S I L / V . N . H L U S E P / V , N , J U h l P P L O T / V . N . H P L T F ~ G / V , N ,  
H P F I L E  S 
H P F I L F .  $ 
HFLOTX2/ /  16 
.. -" "" .. - .  
H P 2  S 
X Y C D B . ~ O P ? ~ . H O O P ~ , H O U P V ~ , H O E ~ ~ , H O E F ~ / H X Y P L T T / C , N . T R A N / C , N , ~ S E T /  
V.N.HPFlLE,"J.N.HCAQCNO S 
H P F i i E . h C n 9 D N O  $ 
HXYPLTT/ /  S 
H L 6 L 9  5 
F I N I S  S 
HERR321 B 
/ /C . !4  - l / C . N . H D I R T R D $  
F I N h S  
S 
***  USER  lkARNING k!ESSCGE 53.  
PARAMETER NC?JED E.'SHT NOT REFERENCED 
* * *  USER  WCRNIKG  LlESSPGE 5 4 .  
PARAMETER NALCED M C X I T  i4OT REFERENCED 
'INDICATES INST~UCTIOYS T O  eE EXECUTED  FOR MOZIFIED R E S T A R T  
f i i E  FOLLC-llI!:2 F i L S  !\'EVE US:'C FK3M OLC PKSZLEH  TAFE TO I N I T I A T E  RESTART 


















EXECUTE N A S T R L N  F'ROGRAF:" 
J " . ~ ... 
0 SECONDS. 
0 SECONDS. 
NOI4-LILEAR  TKAPJSIEXT  PROBLEM 
INPiJT D A T A  OSTAINED FROM RESTART i P P E  OF PROLiLEM N I N E  
P O I N T - I D  = 
0 . 0  
3 . 0 0 0 0 0 0 E  0 1  
9 . 0 0 0 0 G O E  O! 
E .  0 3 0 0 5 3 E  0 :  
1 . 2 3 0 0 0 0 E  02 
1 . 5 0 3 0 0 0 E  02 
2 . 1 0 0 0 0 0 E  02 
1 . SOUOCOE 02 
2.4.OlJOOOE 02 
2 . i 0 0 0 3 0 E  02 
3 . 3 0 0 0 0 G E  02 
3.COOOOOE 02 
3.500GCOE 02 
4 . 2 0 0 0 C O E  02 
3 . 9 0 0 C O O E  02 
4 . 5 0 0 0 0 0 E  02 
4.EOOOOOE 02 
5.100GCOE 02 
5 . 4 0 0 3 0 0 E  02 
5 .700COOE 02 
6.000000E 02 
6.30COOOE 32 
6 . 6 0 0 0 0 0 E  32 
6 . 9 0 0 0 0 0 E  02 
7 . 2 0 0 0 G C E  02 
7.5COOOGE 0.2 
8 . 1 0 W G G E  02 
7.ECOOCCE 02 
8 . 3 3 0 0 0 t E  C 2  
8 . 7 0 0 0 C O E  02 
9 . 0 3 0 0 2 O E  02  
9.30OOCOE 02 
9.600COOE C i  
3 . 9 3 9 0 0 C E  02 
1 . 0 2 0 0 G O E  03 
1 . 0 5 0 0 2 0 E  53 
1  .GOL)OCGE 02 
1 . 1 lCO0OE 05 
1 . 1 4 9 0 0 0 E  03 
1 . 1 7 0 9 O O E  03 
1 .2o;oocc 03 
1 ,22300C.E 03 
1 . 2 9 0 0 5 O E  03 
1.26i)OCCC, 33 



















































T E M P E R A ' T U R E   V E C T O R  
2 .  i 7 0 2 5  1 E 32 
2 . 7 E E 5 G 5 E   C 2  
2 . 7 C Z C 1 0 E  02 
2 . 7 5 5 6 3 9 E  02  
2 . 7 5 7 :  C 9 E  02 
2 . 7 5 J 6 e 3 E  02 
JCNUdRY 6 .  1 9 7 6  NASTRAN 1 2 / 3 1 / 7 4  PAGE 1 7  
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9 .oc i )ooo~  01 
1 .200000E 02  
1 ,500OC';E 02 
1 . EOOOG3E 02 
2 . 1  C0003E G: 
2.4000@0E  c2 
2.7CGOCOE 0-7 







5 .1  OI?OCOE c2  
5.400000E 02 
5.70:JOOOE 02 










9.6000GOi  02 
,9.90030CE 02 
1 .05DOOOE 03 
1.C2OCOCE C3 
1 . C80900E 03 
1 . l JOOCOE c3 
1 . 1 10000E 03 
1 ,170000E C3 
1 . 2 3 0 0 0 0 ~  03 
1 .200000E 03 
1 .2%0300E 03 
1 .2COOGOE 03 
1 .350050E 03 
1 .32@000E 03 
T IKE 
8.100000E "2 
a . 7 o o o o o ~  32 
3 






















































0 . 0  
3,O(J:!C33E 01 
T E M P E R A ' T U R E  
JANUARY 6 .  1976 NASTRAN 12/31/74 PAGE 2Q 
V E C T O R  
0 
w 
NON-LIHEAR T R A F I S I E Y T  PROELE.1: 
I N P U T  DATA  OBih I IvED FKOM RESTART  CPE O F  PFtOGLEM NIh iE  
P O I N T - I D  .= 
0.0 
3. OOOOOOE 0 1  
6.00COOOE 01 
9.OCOOGOE 01 
1 .2COOOOE 02 
1.600000E ci 
1.Ei)COOOE 02 
2 . 1 0 0 0 0 O E   0 2  
2.4CJOOCE 02 
2 . 7 0 0 0 C C E   0 2  
S.0020CC)E G2 
S.3COOGOE 02 
3 .  EG3G'i::E 02 
4.2CCOOGE  22 
4 . 5 0 0 0 0 0 E  02 
4.633005E 0 2  
5 , 1 0 0 9 0 3 E   0 2  
5 . 4 0 ? 0 5 0 E  02 
6 .  OOOOOCE 0 2  
5 . 7 0 3 0 0 G k   0 2  
6 .3@,3000E 02 
6 ..63i)00OE C2 
.6.9CGOOOE  02 
7 ,20300C)E   02  
7 .  50i)OOOE 0 2  
8 .103GGDE 02  
7 . 8 3 d 0 G i l E  02 
8 . i O ~ l O C O i  02 
9. OOOOCOE 0 2  
9 . 3 9 " O O C i   0 2  
9 . 6 5 0 0 0 0 E   0 2  
9 . 9 J Q O C O E  0 2  
1 . 0 5 0 O C 3 E  C3 
1 . O2:lCGCE C.3 
1 . 0 8 3 0 C 3 E  C3 
1 . 1 :(IOCOE 0 3  
1 . 1 4 3 0 0 G E   C 3  
1 ~ 1 7 0 0 3 0 E  03 
T . 2 3 9 0 0 2 E  03 
1 . 2 0 i X C O i  G3 
1.263OOOE 03 
1 .29:IC03E 03 
1 . 3 2 3 0 0 0 E  0 3  
1 . S 5 X O O E  03 
T IME 
3.6G3OQ;E 02 



















































T E M P E R A T U R E   V E C T O R  
JANUARY 6 .   1 9 7 6N A S T R A N  12/31/74 PAGE 21 
2 . E i ? C J G E   2 2  
2 .  C'i;.?502E 0 2  
2 . 6 < 0 5 6 2 E  32 
2 ,&35sa ;E   02  
2 . 0 2 4 3 4 5 E  02 
2 . 0 1 5 3 1 7 E  C3 
2.13C.2172E 0 2  
2 . i 9 8 2 3 1 E  07 
2 . 7 ' 1 1 3 0 1 E  02 
2 . 7 6 5 3 7 8 E   0 2  
2 . 7 7 5 5 4 3 E  02 
2 . 7 7 i 6 2 5 E   0 2  
2 .   i ? C 2 5 1  E 02 
2 ,  7;: , : ,3c- -  
2 . 7 6 2 5 1 O E   0 2  
" r3[1 02 
2 . 7 5 5 a 3 9 i  0 2  
2 . i 5 7 1 0 5 E   0 2  
2 . 7 5 3 5 8 3 i  02 
2 . 7 5 2 i : J E  02 
2 . 7 5 Q i i . 3 E   3 2  
2 . 7 4 ' 3 5 3 6 E   0 2  
2 . 7 C 7 3 7 5 E  02 
2 . 7 J 5 C 2 5 E   0 2  
2 . 7 i S 6 2 2 E  02 
2 . 7 2 3 7 5 2 E   0 2  
2 .  : c ? 6 0 0 E  0 2  
2 . 5 4 1 1 C 6 i  C2 
2 . 5 5 1 9 5 1 E   0 2  
2 . 7 2 0 5 2 5 E  C i  
2 . 7 2 9 3 2 7 E  c2 
2 . 7 . 3 2 3 3 5 E  02 
2 . 7 2 3 9 2 1 i   5 2  
2.7SdS99E 02 
2 . 7 2 3 1 2 3 E   0 2  
2 . 7 2 7 7 E a E  02 
2 . 7 3 7 4 9 0 E   0 2  
2 . 7 3 7 2 2 7 E  0 2  
2.73659OE 22 
2 . 7 2 6 5 9 4 E  02 
2 .  73576OE 0 2  
I te I w 
NON-L1kEL.R 7EANSIEP.T PROELEM 
INPUT DATA OETAINEJ FROM RESTART  APE OF PROBLEM N!KE 
P O I N T - I C  = 
T E k I P E R A T U R E  
JANWRY 6 .  1976 NASTRAN 12/31/74 PAGE 22 
V E C T O R  
JANUARY 6. 1976 NASTRAN 12/31/74 PAGE 23 
T E M P E R A T U R E  V E C T O R  
T'LME 
c . c  
3.200000E  01 




1 .6000CSE 02 








2 . 4 0 3 0 0 0 ~  c 2  
4 . ~ C * ~ 2 ? O ~ J E  92 
5.i02033E 02 











a . w o o m E  GI 
9 . O C 3 0 0 C E  02 
9.303003E 02 
9.60SOC3E 02 
9 . 9 * X O C G E  02 
1.0200C3E  37 
1.05jCOOE 03 
1 . OUOOOOE 3 3  
1 . 1 1OOOOE 03 
1.143030E 03 
1 .17DOOC)E 53 
1 . 202OGCE 0:: 
1 .33.)033€ 03 
1 . 2 6 X ~ 0 3 E  03 
1.2WJOCCE 03 
1 .323003E 03 
1 .350000E 03 
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3 , 0 
3 .  PJC,1)003E 01 
6 .  C I : t C 0 3 E  C' 
9 .  CCG050E Gl 
1 ,23000SE 02 
1 5Cc3COE 0;: 
1 . 6 0 3 0 C O E  32 
3 . lr;?llc')s 2,'. 
2 ,  A C O j G S E  32 
2 ,  i C ? 0 2 C E  1'2 
3.0P0303E C!2 
3.30COC3.E 02 
S . G C 0 0 3 0 E  02 
3.9OcrOC2E 02 
4 ,  2000COE 32 
4 .  512001?'2E 52  
4.SGC030E C7 
, 5 .  ! OOC)O.;E 02 
S.iC3003E  02 
6, r ? o 3 C C 9 i  02  
G. 30!)000E 32 
..F . (300000E .02 
6.6:o:~oocc (12 
7 ,  20'13i)OE 02 
7.50UOOJE 02 
7 .  EOO000E 0 2  
9.4rJ.)OOOE 02 
a .  7 0  )LIOOE 5 2  
9 .  CI0'1000E 02 
5.3G3000E 02 
Y.603000E 62 
9.903000E 02  
1.023000E 0 3  
1 .05,5003E 22 
1 .08-)000E G3 
1 . 1 VJ00C)E 33 
1.143C)rJOE 03 
1 . 17~XCGE 03 
1 . 2 C X 0 0 E  03 
1 ,235GOOE 03 
1 .26.3000E 03 
1 .32'1300E 03 
1 . ?9  JOCGE 03 
t.350GCOE 03 
T T kl i 
5 ,  JOi!OCOE 02 
a.lcrcocoE 02 
E 

















































T E M P E R A T U R E   V E C T O R  
2.511382E  02 
2.555765E G 2  
2 .5 i7527E 02  
hON-LIPIEAR  TRCNSIEriT FROEILZM JANUARY 6 .  1976 NASTRAN 12/31/74 PAGE 
INPUT DATA O O T A I N E D  F201d R E S T A R T  T A P E   O F  PROELEM NIKE 
25 
POINT-IO = 
9 .0  
3.000000E  c1 
6.000030E 01 
9.OL1000CE O! 
1.5000COE  d2 
1.200003E  02 
l . S O t i 0 0 3 E  c2 
2.103000i 02 
2 .  P O ~ I O G C E  02 
2.701)OOGE 52 




4 .  2C:>!JC)3E 02 
4.509CC.3E C? 
4.  EWIOOGE 02 






7.500000E  02 
7 .  E C ! ~ 0 0 0 E  02 
8.103000E D2 




9.9C3000E  02 
1.02I)OCCE 03 




1 .1?0000E 03 
1.33OOOOE 03 
.200000E 03 
1 ,230000E 03 
1 .260000E 03 
1 .350GOCE 03 
1.320000E  03 
T !%!E 
6.00110COE 02 
6. ga>ooCE 02 
a. 4 0 0 0 0 ~ ~  a?
100 
















































T E M P E R A T U R E  V E C T O R  
" - END  OF  JOB - - - 
. .  . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NASTRLN LOAbED  AT  LOCATION C F A F 2 0  
T I M E  T O  GO = 5-3 CPU 5 € C . ,  2 6 3  1/0 SEC. 
0 C P U - S E C .  
t 0 CPU-SEC.  
0 EL1PSEO-SEC.  SEMl  BEGN 
0 ELAPSED-SEC.  SEMT 
0 .CPU-SEC.  7 ELAPSED-SEC.   NAST 
O CPU-SEC.  7 E L C P S E D - S E C .   G N F I  
I 0 CPiJ-SEC. 7 ELAPSED-SEC.  XCSA 
I 2 CPU-SEC.  14 ELAPSED-SEC.  IFP1 
2 CPU-SEC.  20 E L A P J E D - S E C .  XSOR * 2 C P U - S E C .   3 1   E L A P S E D - S E C .  
* 3 CPU-SEC.  53 E L A P S E D - S E C .   E N 0 I F P  
DO I F P  
t 3 CPU-SEC.  53 ELAPSED-   SEC.  
;I 5 C F U - S E C .   7 a  E L A P S E D - S E C .  S E M l   ' E N D  
X G P I  
= 29 I/O SEC. 
* 5 CPU-SEC.  83 ELAPSED-SEC.  
1 5 C?U-SEC.  El4 ELAPSED-SEC.   XSFA
c 5. CPU-SEC.  100 ELAi'SED-SEC.  XSFA 
I 5 CPLI-SEC. 100 ELAPSED-SEC.  27 SMAl  BEGN 
6 C P L - S E C .  
6 C P L - S E C .  
YO5 ELAPSED-SEC.  27 SMA1 6 N L .  - - -  
I 6 CPU-SEC.  
'06 ELAPSED-SEC.  
: 1 3  ELAPSED-SEC.  
30 SMA2  BEGN 
30 SMA2  END 
= 43 1/0 SEC. 
L I N K N S 0 5  - - -  
I 6 CPU-SEC.  ;:9 ELLPSED-SEC.  
* G C ? U - S E C .  '8 : 9  CLPPSED-SEC. 35 RMG aEGN 
L I N K  END - - -  
* 6 C P U - S E C .  1 2 5  ELAPSED-SEC.  SOCO  MP 
1 5 CDU-SEC.  126 E L A ~ S E O - S E C .   F 6  
I 6 CPU-SEC.  125 ELAPSED-SEC.  
* 6 C P U - 5 E C .  ;3:2 ELAPSED-SEC.  MPYA D F as 
5 C P U - S E C .  ao E L A P S E D - S E C .  "" CINKNSDB - - -  
L A S T   L I N K   D I E  NOT U S E   4 5 G 1 6   6 Y T E S  OF OPEN  CORE 
"" L I N K  END - - -  
I 6 C P U - S E C .  ' ' 5  ELAPSED-SEC.  "" 
L A S T   L I N K  C I D  NOT USE  6425R  5YTES  OF  OPEN CORE 
"" 
6 C F L - S E C .  124 ELAPSED-SEC.  SDCO MP 
c B ' C P L I - S E C .  ? 3 1  ELAPSED-SEC.  
+ 5 CFU-SEC.  
?.:PYA D 
132 ELAPSED-SEC.  
* 6 C ? U - S E C .  133 E L C ? S c D - S E C .  
TKAN  FOSE . 
TKAN  POSE 
METHOD 2 NT.NBR  PASSES = 1 . E S T .   T I M E  = 0 . 0  
1 B CPU-SEC.  134 ELA?SED-SEC.  MPYA D 
I 5 C P U - S E C .  135 E L A ~ S E D - S E C .  
7 CPU-SEC.  
MPYA D 
128 E L P P S E D - S E C .   3 5  RMG 
4 7 CPU-SEC.  1.11 ELL',PSED-SEC. 
= 6.3 IjO SEC.  
METHOD 2 NT.NBR  PASSES = 1 . E S T .   T I M E  = 0.0 
END 
"" L I N K N S D 4  - - -  
L A S T   L I N K  3iI: t<GT USE 72520 EYTES  OF OPEN CORE 
7 C P L I - S E ' 3 .  147 E,LFSED-SEC. "", L I N K   E N D  - - -  
7 CPiJ-CE,. 147 E L L P S L C - S E C .  46 GPSP  BE N 
* 7 C P U - S t C .   1 4 7   E L k F S E D - S E C .  
7 C F L - S E C .  
46 GPSP  END 
i J 7   E L A P S E D - S E C .  "" L I N K N S 1 4  - - -  
= 65 1 / 0  SEC.  
I 7 CPU-SEC.  ! 5 1  ELAFSED-SEC.  "" L I N K  END - - -  
* 7 C;U-SEC. i 5 4  E L 2 > S E D - S E C .  4 7  O F ?  EEGN 
I 
L A S T  -1r;x or0 NOT USE 13819; B Y T E S  OF OPEN CORE 
7 C P U - 5 E C .  !34 E,LPSED-SEC. 47 OFP  END 
7 CGU-SEC.  I 5 6  ELPPSED-SEC.  "" L I F1KNS04 - - - 
= 63  1/0 SEC. 
LAST ? I h K  310 :<CT USE 115664 B'(TES OF OPEN  CGRE 
Y 
* 7 CPU-SEC. 162 ELAPSED-SEC. "" L i H K  END - - -  
t 7 CPU-SEC. 1E2  ELAPSED-SEC.  * 7 CPU-SEC. 1 6 7   E L A P S E @ - S E C .  LlPYA D 
53 UCEZ BEGN 
II'ETHOD 2 NT.NBR  PASSES = * 8 C P U - S E C .   1 6 9   E L L F S E D - S E C .  * 8 CPU-SEC. 169   ELCFSED-SEC.  
WPYA D 
L:PY:, E 
* 8 CPU-SEC. 
8 CPU-SEC. 
172 ELAPSED-SEC. h:PYA D 
:72 ELAPSED-SEC. MP'YA D 
0 CPU-SEC. ! 7 6  ELAPSED-SEC.  MPYA D 
8 CPU-SEC. l i 9  ELAPSED-SEC.  MPYA D 
METHOD 2  T .NBR  PASSES = 
* 
METHOD 2 T .NBR PCSSES = 
" 9 CPU-SEC. 1ED  ELAPSED-SEC. 
9 CPU-SEC. 
#PYA D 
1El   ELAPSED-SEC.   MPYA D 
METHOD 2 NT.NBR  PASSES = 
METHOD 2 T .NSR  PASSES = * 9 CPU-SEC. ' E 3  ELLFSED-SEC.  . 9 CPU-SEC. #PYA D 153 ELAPSED-SEC.  MPYA D 
* 9 C P U - S E t .  185 ELAFSED-SEC.  
10 CPU-SEC. 
MPYA D 
. * 10 CPU-SEC. 
* 1 0   C P U - S E C .  
193 ELAPSEg-SEC.  MPYA D 
MPYA D 
* 1 0   C P U - S E C .  !92 ELAPSED-SEC. 
* .lc) CPU-S5C.  
MPYA D 
193 E L t F S E D - S E C .  MPYA D 
* 10 CPU-SEC. 195 ELAPSED-SEC. 
4 11 CPU-SEC. 
MPYA D 
* 1 1   C P U - S E C .  202 ELAPSED-SEC. 
= 9 1  I / D  SEC. 
RETHO3 2 T .NBR  PASSES = 
1 8 a  E L A P S E D - S E C .  MPYA D 
191 E L A F S E D - S E C .  
METHOD 2 tuT.HBR  PASSES = 
METHOD 2 T .NBR  PkSSES = 
LlETHOD 2 T .NER  PASSES = 
:97 ELSPSED-SEC. 53 MCE2  END
"" L I N K N S 1 0  - - -  
4 1 1   C P U - S E C .  208 ELAPSED-SEC. 
* 1 1   C P U - S E C .  a08 ELAPSED-SEC. 
L I N K  END - - -  
88 GKAD  BEGN 
* 11   CPU-SEC.   212   ELAPSED-SEC.  
* 11 CPU-SEC. 
6B GKAU  END 
2 5 ELAFSED-SEC. 
11 CPU-SEC. 
XSFA 
* 11   CPU-SEC.  
2:3 ELLPSED-SEC.  XSFA 
2 1 8   E L A P S E D - S E C .  "" 
= 96 I / D   S E C .  
L I N K N S 0 5  - - -  
* 11   CFU-SEC.   233   EL&PSE@-SEC.  
* 1; CPU-SEC. 
"" L I N K  EXD - - -  
223 ELAPSED-SEC. 92 TRLG BEGN * 11  CRU-SEC.  236 E i L F S E 3 - S E C .   r w y p  D 
L A S T '   L I N K   D I D  NOT U S E   1 0 2 j 3 2   B Y T E S  OF OPEN CORE 
"" 
L A S T   L I N K  D1D NOT U S E   1 3 9 0 5 2   B Y T E S  O F  OPEN CORE 
METHOD 2 T .NBR  PASSES = 
* 11 C P U - S E C .   2 3 3   E L A P S E D - S E C .   v ? y a  D 
* 12 CPU-SEC. 243 E.LCPSED-SEC.  MPYA D 
* 1 2   C P U - S E C .  2;6 ELAPSED-SEC. h:? Y A D 
' * 12 CPU-SEC. 246 ELAPSED-SEC. tA?YL D 
WETHOD 2 NT.NBR  PASSES = * 
METHOD 2 AT.NBR  PASSES = 
* 12 CPU-SEC. 
* 1 2   C P U - S E C .  
2.13 ELLSSED-SEC.  
251   ELBFSED-SEC.  
MPYA 0 
MPYA D 
* 12 CPU-SEC. 
.+ 1 2   C P U - S E C .  
253 ELPPSED-SEC.  MPYA D 
253 ELAPSED-SEC.   92   TRLG END 
= 1 1 0  1/0 SEC. 
* 1 3   C P U - S E C .   2 6 0   E L L Z E G - S E C .  
* 13 CPU-SEC. 
L I N K  END - - -  
* , 1 3   C P U - S E C .  26s ELdPSED-SEC.  
289 ELAPSED-SEC. 97 TKHT  EEGN 
DECO k?P 
* 13 CPU-SEC. 
* 1 5   C P U - S E C .  339 EL.CPSEU-,SEC. 
2 6 7   E L & P S i Z - S E C .  CECO VIP 
97 TRHT  EKD 
METHOD 2 NT.NBR  PASSES = 
* 12 CPU-SEC. 23: E L A P i E D - S E C .  "" L l ~ i ( ~ S 1 1  - - -  
L A S T   L I N K  D I D  NOT U S E   5 2 1 7 2   B Y T E S   O F  OPEN CORE 
"" 
1 . E S T .   T I M E  = 0.0 
1 . E S T .   T I M E  = 0.0 
1 . E S T .   T I M E  = 0.0 
1 . E S T .   T I M E = 0.0 
1 . E S T .   T I M E  = 0.0 
1 . E S T .   T I M E  = ' 0 . 0  
1 . E S T .   T I M E = 0.0 
1 . E S T .   T I M E  = 0.0 
1 . E S T .   T I h l E  = 0 .0 
1 . E S T .   T I M E = 0.0 
1 . E S T .   T I M E = 0.0 
1 . E S T .   T I M E  = 0.0 
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$ * , * S * * * l * * " r r ~ * t f . . ~ ~ ~ ~ * ~ . - * ~ * * * * * * ~ * * * * ~ * * * . ~ * * * b * * * * ~ * ~ * * * ~ * * ~ * ~ * * * * * * * * * * * * * =  
s 
B 
I O   C L A S S   P R O B L E M   E L L V E N .   C . E .  JACKSON 
!5 VAXIhlUM  CPU  TIME  ALLOWED FOR THE  JOB 
s 
T I M E  10 
s 
S THE  THERMAL  ANALYZER  PORTION OF NASTRAN I S  TO BE  USED 
s 
APP  HEAT 
s 




6 PRCDUCES  CUTPUT O t l l Y  FOR SOL 3 
s 
D I 4 G  18 
s 
r6 T3E  FOLLOWING  ALTER IS REOUIRED TO CORRECTLY  PUNCH  OUT  EMPERATURE  CARDS 
5 DURIkG  A  TRANSIENT.   RUN 
3 
ALTER 120 
O i P  H O U P V j ,  , , , , / /  V.N.!iC.CRDNO $ 
SAVE HC2RRDNO S 
EtJDALTER 
CEND 
$ START  OF  EXECUTI\ /L  CONTROL I * * t * * f r l l * l r f * * t + ~ . * * * j * * ~ * * * ~ * * * * j ~ * * * * * * * ~ * * * ~ * *  
s ;IEOUEST FOR OIAG:~OSTIC WHICH PRINTS OUT CONVERGEWE CRITERIA 
NON-LINEAR TRANSIENT  PROBLEM . . .  C Y C L I C A L  LOACS APPLIED 
AN0  TEMPERATURE  CARDS  PUNCHED. 
JANUARY I .  1976 NAsTRAN 12/31/74 PAGE 2 

























2 3  
24 
2 5  
2 6  
2 7  
28 
2 9  
3 0  
31 
3 2  
34  
3 3  
3 5  






4 2  
43  
44 
4 5  
- 46  
47  
4 8  




~ * L . t * * * * * r * * * * r * ~ * * * * * * * * * * * * * ~ * * * ~ * * * * * * * * * * * * * * ~ * * * * * ~ a * ~ * * * * * * * * * * ~ * * * * * * * * *  
$ END OF EXECUTIVE CONTROL - - -  START  CASE  CONTROL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
$.+*.~*****,*.*..t*****".***~*.~*~:~****t*~************************************~ 
$ 
TITLE=  NON-LINEAR  T ANSIENT  PROBLEM . . .  CYCLICAL  LOADS  APPLIED 
S U B T I T L E -  AND TEMPERATURE  CARDS  P NCHED. 
$ 
$ SPECIFY 51 LINES  OF  DATA  PER  PAGE  (DOES  NCT  INCLUDE  HEADINGS  AT  OP OF PAGE) 
5 
LINE.51 
S RLOUEST  SORTED AND UNSORTED  OUTPUT 
$ 




B SELECT  HE MPC AN0  LOAD  SETS TO BE  USED I N   T H I S   S O L U T I O N  
$ THE  DLOAD  CARD NOW REFERENCES  ET 800 FOR PROaLEM  ELEVEN 
$ NOTE  THAT NO SPC  SET I S  SELECTED.  AKD  THAT  DLOAD  HAS  REPLACED  LOAD. 




$ SELECT  HE  TEMPERATURE  SET  WHICH IS AN ESTIh lATE  OF  THE  FINAL  SOLUTION VECTOR 
$ ThE  SELECTION  OF  THIS   SET IS OPTIONAL FOR SOL 9 .  BUT  SHOULD  BE MADE I F  
$ THE  FINAL  TEMPERATURE IS SEVERAL  HUNDRED  EGREES  DIFFERENT FROM THE 
$ IC VECTOR AN3  RADIATIVE  INTERCHANGES ARE INCLUDED. 
$ 
T E M ? ( W A T E R I A L ) = 4 0 0  
$ SELECT  HE  STEP  S IZE ,  NUMBER OF  INCREMENTS.  AND  PRINTOUT  FREQUENCY 
S 
$ 
T S T E P = 5 0 0  
6 
$ SELECT  HE  TEMPERATURE  SET  DEFINING  THE  TEMPERATURE VECTOR  AT T 4 .  
$ 
$ 
I C = 6 0 0  




M P C = ~ O O  
5 REOUEST  PUNCHED  THERMAL  DATA 
$ THE  PUNCH U N I T  HAS  BEEN  DIRECTED TO THE  PRINTER SO THAT  HE  PUNCHED 
$ DATA MAY BE  VIEWED  DIRECTLY. 
5 THE  PUNCHED  CARDS W I L L  BE  FORMATTED CORRECT,/ ONLY I F  SORTl  OUTPUT 
$ IS USED.  THE  USER  MAY  EMPLOY  THE  ALTER  PRESENT I N  PROBLEM FOUR. 
$ WHICH  WILL   PROVIDE  ALL  OUTPUT I N  SORTl  FORM. OR HE MAY USE  THE  ALTER 
$ T H I S  PROBLEM,  WHICH W I L L  PRODLCE  SORT2  THERMAL  OUTPUT I N   A D D I T I O N  TO 
AS I N ,  
NON-LIKECR  TRANSIENT  PROBLEM . .  
AND TEMPERLTURE  CARDS  PUNCHED 









































9 SORT1  FORhlATTED 
Lk 
A S E   C O N T R O L   D E C K   E C H O  
THERMAL  OUTPUT. 
THEFh:AL(  PUb.CH)=ALL 
$ 
$ D E F I N E  A GROUP  OF GRID  POINTS  TO  BE  REFERENCED BY  AN  OUTPUT  REOUEST 
a 
SET 5 = 1.2.3.4.5.6.7.8.100 
s 




$ THE  FOLLOWING  CARDS  REOUEST 4 FRAMES OF TRANSIENT  PLOTS 
$ THESE  FLOTS  WILL   EE  PRODUCED I M M E D I A T E L Y  ON THE  PRINTER 
O U T P U T ( X Y 0 U T )  
$ 
X T I T L E = T I M E   I N  SECONDS 
Y T I T L E =  D E G R E E S   C E L S I U S   G P ( 1 0 0 . 1 . 4 )  
s 
S ’ D I S P ’  MEANS  THAT  HE  GRID  POINT  EMPERATURE  WILL  BE  PLOTTED  VERSUS  TIME 
0 ‘ T l ’  IS R E W I R E D   ( V E S T I G I A L  REMNANT  FROM THE  STRUCTURAL  VERSION  OF  NASTRAN) 
$ A L L  OF  THESE  PLOTS  WILL  APPEAR ON ONE  FRAME 
9 
XYPAPLOT DISP/lOO(T1).1(T1).4(Tl) 
X T I T L E = T I M E   I N  SECONDS 
Y T I T L E =  DEGREES  CELSIUS PER  SECOND G P ( 1 0 0 . 1 . 4 )  
5 
B ’VELO’   MEANS  THAT  HE  THERMAL  VELOCITY  WILL  2E  PLOTTED  AS A F U N C T I O N   O F   T I M E  
$ THESE  THREE  PLOTS  WILL  APPEAR ON THREE  DIFFERENT  FRAMES 
$ 
B 
XYPAPLOT V E L O / l D O ~ T l ) / l ( T 1 ) / 4 c T 1 )  
$ * ~ t * r t t * r t ’ l * * r * . l ~ * * * * * * * * * * * * * * Y ~ * * * * * * v * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
$ * 4 r * * l f * * r * r * * * * * * * * * * * * . * f . f * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ~ * * * * * * * * * * *  
$ 
B E G I N   B U L K  





NON-LINEAR  TRANSIENT  PROBLEM . . .  C Y C L I C A L  LOADS A P P L I E D  
AND TEMPERATURE  CARDS  PUNCHED. 
JAVUARY 1 ,   1 9 7 6  NASTRAN 1 2 / 3 1 / 7 4  PAGE 4 
I N P U T   B U L K   D A T A   D E C K   E C H O  
B 
. 1 . . 2 . . 3 . . 4 . . 5 . . 6 . . 7 . . 8 . . 9 . . 1 0 .  
B U N I T S  MUST  BE CONSISTENT 
I I N   T H I S  PROBLEM,  METERS,  WATTS. AND DEGREES  CELSIUS  ARE  USED 
5 
B 
5 D E F I N E   G R I D   P O I N T S  
3 
G R I D  1 
G R I D  2 
G R I D  3 
G R I D  4 
G R I D  5 
G R I D  7 
G R I D  6 
G R I D  9 
G R I D  10 
G R I D  100 
5 
B CONNECT GRID  POINT-  
S 
CROD 10 












. 1  
. 2  
. 3  
0 .  
. 1  
. 2  
. 3  
0.  
0. - .05 







0 .  
0 .  
0 .  
. 1  
. I  
. 1  
. 1  
. 2  
-. l 


















7  6 
8 7 
S DEFINE  CROSS-SECTIONAL  AREAS AND/OR THICKNESSES 
s 
PROD 100 1000 . O D 1  
POUADZ 200 1 0 0 0  .01 
B 
3 DEFINE  MATERIAL  THERMAL  CONDUCTIVITY AND  THERMAL  MASS 
MAT4 1OOD 2 0 0 .  2 . 4 2 6 + 6  
B 
0 
B DEFINE  CONVECTIVE AREA  ND C O N V E C T I V E   C O E F F I C I E N T   ' H '  
s 
CHBDY 6 0  300 
+CONVEC 100 
L I N E  1 
100 
5 
PHSDY 300 3000 . 3 1 4  
MAT4 3000 200. 
S 




200 9 1 
200 10 1 
I 
5 D E F I N E   A P P L I E D  LOADS 
B 
SLOAD 300 1 4 .  
1 .  5 
1 .  1 
1 - 1 .  




NO!J-LINEAR  TRCNSIENT  PROBLEM . . . C Y C L I C A L   L O A D S   A P P L I E D   J A N U A R Y  1 , 1976 NASTRAN 12/31/74 PAGE 
AND  TEMPEEATURE  CARDS  PUNCHED. 
I N P U T   B ' U L K   D A T A   D E C K   E C H O  
SLOAO 300 
. 1 . . 2 . . 3 . . 4 . . 5 . . 6 . . 7 . . 8 . . 9 . . 1 0 .  
3 8.  
SLOAD 300 
4 
5 4 .  6 8. 
4 .  
SLOAD 300 7 8. 8 4. 
S 
~ - I * 1 . * ~ I I X l t t * t * t * ~ * * ~ ~ * * * ~ * ~  . ~ * * * r i * l * . t ~ * * * * * l * * * * * . * * * ~ * * . * * b * * * * * * ~ * * * * * * *  
5 THE  FOLLOWING  BULK  DATA  CARDS WERE ADDED  TO  CONVERT  PROBLEhl  ONE  TO 
5 PROBLEM  TCO.  THE  ONLY  BULK  DATA  CARD  REMOVED  FROM  THE  PREVIOUS  OLUTION WAS 
9 THE  SPC  ARD 
s 
s 
5 THIS  PCl   CAR0  REFLACES  THE  SPC  ARD  REMOVED FROM  ABOVE 
s 
S P C l  100 1 100 
9 
2 R A D I A T I O N  BOUNDARY ELEMENTS 
5 
CHBDY 200 2000 I P E A 4  1 










2000 AREA4 5 






CHBOY 700 2000 AREA4 7 8 4 3 
s 




5 E S T i M L T E   O F   I N A L   S T E A D Y   S T A T E   S O L U T I O N   V E C T G R  - - -  REFERENCED 
5 BY TEMP(MATER1AL)  I N  CASE  CONTROL 
s 
TEMP 4 0 0  
TERiPD 400 
1 0 0  300. 
300. 
9 
S PARAMETERS  CONTROLLING  RADIATION  LOADING  AN0  THE  ITERATION  LOOPING 
5 
P A E A M   T B S   2 7 3 . 1 5  
P A R A M   S I G M A   5 . 6 8 5 E - 8  
PARAM  IRAXIT 8 
S 
PARAM  EPSHT.0001 
S D E F I N I T I O N  O F   T H E   R A D I A T I O N   M A T R I X  
S A L L   O F   T H E   R A D I A T I O N  GOES TO SPACE 
S 
LADLST 200 300 400  500 600 700 
RACMTX 1 0 .  0 .  0.  0 .  0 .  0 .  
PAChlTX 2 0 .  0 .   0 .  0. 0.  
RACMTX 3 
RAOPITX 4 
0 .   0 .  0 .  0 .  
0. 0. 
RAOWTX 5 0 .  0 .  
0 .  
RADMTX 6 
s 
0 .  
50 
5 
NDN-LINEAR  TRANSIENT  PROBLEM . . .  C Y C L I C A L  LOADS ,APPLIED  JANUARY 1. 1976 NASTRAN 12/31/74 PAGE 
AND TEMPERATURE CARDS PUNCHED. 
6 
I N P U T   B U L K   D A T A   D E C K   E C H O  
$ * * - . - ~ ~ * * t . - * t . . ~ * * ~ * * ~ ~ ~ * - ~ ~ * * * * * - . * ~ * ~ * * ~ * * * * * * * * ~ , , * * * * * * * * * * * * * * * * * * * * * * * ~ *  
. 1 . . 2 . . 3 . . 4 . . 5 . . 6 . . 7 . . 6 . . 9 . . 1 0 .  
S THE  FOLLOWING  BULK  DATA  CARDS WERE CDDED FOR THE  TRANSIENT  SOLUTION - - - - - - - - - -  
S THEY  CONVERT  PROBLEM TWO TO  PROSLEM  THREE 
$ NOTE  THAT 
5 NOTE  THAT 
S NOTE  THAT 
$ NOTE  THAT 










S D E F I N E S   A  




THE SPCl   SET WAS NOT SELECTED I N  CASE  CONTROL 
SPCF  OUTPUT IS NOT REOUESTED I N  TRANSIENT 
THERMAL  MASS WAS ACDEO TO ' M A T 4 '  CARD 1 0 0 0  
THE D I A G  CARD I N  THE EXECUTIVE CONTROL WAS IRRELEVANT 
THE  LOAD  REOUEST I N  CASE  CONTROL IS NOW A DLDAD  REDUEST 
S INGLE  POINT  CONSTRAINT METHOD 
G R I D   P O I N T   1 0 0  TO 300 DEGREES C E L S I U S  




CONSTANT  LOAD  SET  APPLIED FRCM T=D, TO T = 1 . + 6  SECONDS 
300 
0.  
0 .  1 . + 6  0 .  0. + T L l  
S D E F I N E S  THE  NUMBER  OF  INCREMENTS.  THE  STEP S I Z E ,  AND  THE  PRiNTDUT  FREQUENCY 
S REFERENCED I N  CASE  CONTROL AS ' T S T E P '  
S EACH  TIME  STEP I S  30 SECONDS 
s 
TSTEP 500 3 1  
S 
30. 1 
9 DEFINES  ATEMPERATURE VECTOR - - -  REFER  ICED I N  CASE  CONTROL  AS ' I C '  
s 
TEMPD 600 300. 
5 
THE  FOLLOWiNG  BULK  DATA  CARDS WERE ADDED  TO  THE  DECK  TO  CONVERT 
O F   T L O A D l .   T A B L E D l .  AKD  ELAY  CARDS TO PRODECE CYCLICAL  OADS. 
PROBLEM  THREE  TO  PROBLEM  ELEVEN.  PROBLEM 1 1  DEMONSTRATES  THE  USE 
ALSO. PUNCHED THERMAL  DATA I S  REOLESTED. 
I N  A D D I T I O N .   A  OLOAD  aULK  DATA  CARD IS USED  TO  COMBINE  TLOAD1 
AND T L O A O 2   L C l D   S E T S .  
THE  ONLY  CHANGES  OTHER  THAN  BULK  DATA  LTERATIONS WERE THE  SELECTION 
OF  LOAD  SET  BOD i N  THE  CASE  CONTROL  INSTEAD OF 300. THE  REQUEST 
FCR  THERMAL(PUNCH1  INSTEAD  OF  SIMPLY  THERMAL I N  THE  CASE  CONTROL. 
AN0  THE  INCLUSION  OF AN ALTER I N  THE  XECUTIVE  CONTROL. 
REFERENCE  THE  LOAD.  DELAY. AL'D TABLE  CARDS  WHICH  WILL  BE  USED TO CREATE 
LOAD  SET 7 0 0  
TLOAD! 700 300 70 1   7 0 3  
T L C A D l   7 1 0  300 702 7 0 3  
B 
$.DEFINE  THE  TABLE  WHICH IS REFERENCED  BY  THE  TLOADl  CARDS 
NON-LIhEAR  TRANSIENT  PROBLEM . . .  C Y C L I C A L   O A D S   A P P L I E D  
AND  TEM?ERATURE  CARD5  PUNCHED. 
JANUARY 1 .  1 9 7 6   N A S T R A N  12/31/74 PAGE 
I N P U T   B U L K   D & T A   D E C K   E C H O  
5 
. 1 . . 2 . . 3 . . 4  
T B 6 L E D l  7 0 3  
+TA6D1 - 1 .  
+TAED2 4 5 9 . 0 0 1  0 .  
0. - 0 . 0 0 1  
5 
4 5 1 .  
!3 DEFJNE  THE  DELAY  CARDS  WHICH 
B 
D E L A Y   7 0 1   1 0 0  1 
D E L A Y   7 0 2   1 0 0  
D E L A Y   7 0 2  
1 
2 
D E L A Y   7 0 2  
1 
4 
S E L A Y   7 0 2  6 
1 




. .  5 . .  6 . .  7 . .  8 . .  9 . . 1 D  
+ T A B D l  
0 .  0 .  450.  1.  +TABDZ 
0 .  
1. 
ENDT 
W I L L  EC USED  URING  THE  TABLE  LOOKUP  ROCEDURE 
1 .+6 












* * *  USER INFORMhTION  MESSAGE  207.   BULK  DATA NOT  SORTED.XSORT WILL   Rk -ORDER  DECK.  
NON-LINEAR TRANSIENT PROGLEM . . .  CYCLICAL LOADS APPLIED 
AND  TEMPERATURE CARDS PUNCHED. 
CAR0 
COUNT 
2 -  
1 -  
3- 
4 -  
5 -  
6 -  
8 -  
7 -  











































C E L A S Z  300 















C E L A Y  7C2 




G R I D  1 
DLOAD 800 
G R I D  2 
G R I D  3 
G R I D  5 
G R I D  4 
G R I D  6 
G R I D  7 
G R I D  8 
GRID 9 
G R I D  10 







P A R A M  M A X I T  
P C R C M  EPSHT 
P A R A M  S IGMA 
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S O R T E D  B U L K  D A T A  E C H O  
. .  3 . .  4 . .  5 




2000 AREA4 1 
100 
2000 APEA4 2 
2000 AREA4 3 
2000 AREA4 5 
2000 AREA4 6 























8 1 900. 
1 00 1 
1 .o 1 . 0  -300 
1 .+6 
0.0 0.0 
.1  0 .0  
. 2  0 .0  





. 1  
.2  . 1  
0 .0 
. 3  .1 
0.0 
. 2  
- . l  
- . 0 5   . 0 5  
200.  2.426+6 
200. 
9 1 1 .  
10 1 
,000 1 
1 .  
8 
5 .685E-8  
273.15 
3000  314 
1000  .01 
1000  .001
300 400  500 
0.0 0.0 0 .0  
0.0 








. .  6 . .  7 
5 





























0 . 0  
0.0 









0 . 0  0.0 
0.0 0.0 
I. . 0 






1.0  710 
ALUMINUM 
- 1 .  
































+?LEO1 - 1 .  
-TAB02 450.001 






+TL l  0 .  
T S T E P  500 
ENOOATA 
S O R T E D   B U L K  D A T A  E C H O  
1 














0 .  
31 
. .  4 . .  5 
4 .  2 
8 .  4 
4 .  6 
8 .  8 
300. +5 
100 






. . 6 . . 7 . . 8 . . 9  
4 .  
e .  
6 .  
4 .  
0. 
EKOT 
1 .  450. 1 .  
703 
703 
0.0 1 .+6  0.0 0.0 
, .  10 . 
+TIED1 
+TABD2 
+ T t l  
NON-LIFiSAR  TRANSIENT  PROBLEM . . .  C Y C L I C A L  LOADS A P P L I E D  
AND TEhlPERCTURE  CARDS  PUNCHED. 
JANUARY 1 .  1976 NASTRAN 12/31/74 PAGE 
Dhl4P-DMAP  INSTRUCTION 
N A S T R A N   S O U R C E   P R O G R A M   C O M P I L A T I O N  
NO. 
* * *  USER  WARNING  MESSAGE 54. 
PARAMETER NAh!ED EPSHT NOT REFERENCED 
* * *  USER  WARNING  hlESSAGE 54. 
PARAMETER  NAMED M u X I T  NOT REFERENCED 
*'NO ERRORS  FOUND - EXECUTE  NASTRAN PROGRAM"' 
* **  USER  INFORMATION  MESSAGE  FULL  INTERNPL  SPACE NODE A V A I L A B L E  
* * *  USER  INFORMATION h?ESSAGE 6 ELEMENTS  HAVE  ATOTAL  VIEW  FACTOR  (FA/A)  LESS  THAN 0.99 
***  USER INFORMATION  MESSAGE 3023, B =  3 
c =  0 
R =  2 
* * *  USER INFORMATION  MESSAGE 3027. SYMMETRIC  REAL  DECOMPOSITION  TIME  ESTIMATE IS 0 SECONDS. 
* * *  USER  INFORMATION hIIIESSAGE 3028, B =  5 
C = 3 CBAR = 1 
BBBR = 5 
R =  8 
***  USER INFORMATION  MESSAGE 3027. UNSYMMETRIC  EAL  DECOhlPOSITION 7 I 4 E  ESTIMATE IS 0 SECONDS. 
10 
N O N - L I l i E A R  TRANSIENT PROELEM . . .  CYCLICAL LOADS APPLIED 
AND TEGFERLTURE C A R D S  PUNCHED. 
P O I N T - I D  = 
0 .0  
3.000000E  01 
6.000000E 01 
9.003000E 01 
1 ,23300OE 0% 
1 .SOr)OCCE 02 
2.100000E  02 
1 ,603OCGE 02 
2.4C3000E  02 
2.7000CC)E  02 
3.303000E  02 






5.1000COE  02 
5.70C)OCCE 02 
5.40000CE C2 
C.C;GOOC)OE 0 2  
6.3COOCOE 02 
6.630000E  02 
6.900000E  02 
7.500GCOE 02 
7.2COOCOE 02 
a.looocoE 02  
7.GOOOOOE 02 
8.4C3000E  02 
6.50000CE  02 
9.GCOOOOE 02 
9.300000E  02 
T IWE 
1 













































7 .  B:?99'23E 00 
7.BZ0958E 00 



















L O A D  V E C T O R  
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NON-LINEAR TRLNSIENT P ~ O E L E M  . . .  CYCLICAL LOADS AFPLIE3 JANUARY 1.  1976 NASTRAN 12/31/74 PAGE 12 
AN0 T E M P E R A T U R E  C C R O S  PUNCHED. 
POINT-IO = 
0 .0 
3. OOOOOOE 01 
6.000000E  01 
9.OCOOCOE 01 
!.200000E  02 
1.5000COE  02 
1 .6000GOE 02 
2.100000E  02 
2.700000E  02 
2.4COOOOE 02 
3.000000E  02 
3.3GOOOOE 02 
3.9000bOE  02 
3.600000E  02 
4.50300GE  02 
4.2000CGE  02 
4.600000E  02 
5.100000E 02 
5.40C)OO.OE 02 
5.700000E  02 
6.00C)OOOE 02 
6.30’300GE  02 
6.600000E  02 
G .  900000E 02 
7.200C)OOE 02 
7.500,OOOE 02 
8 . 1 0 ~ 0 0 0 E  0 2  
7.6030CCE 02 
8.40300GE  02 
8.7030COE  02 
9.00000CE 02 
9.300000E 02 
T I M E  
2 

































L O A 0  V E C T O R  
1 ,600000E 01 
VALUE 
1.6G0000E 0 :  
1 .60000UE 01 
1.ECGOCCE 01 
1.6COOOOE 01 
1 .6COOCOE 01 
1 .6C0300E 01 
1 .630COOE 01 
1 ,600000E 01 
1 .EGOOOOE 01 
1 . ECOOOGE 01 
1 .650000E 01 
1 .6COOCOE 01 
1 ,600000E 01 
1 .600030E 01 
7.999999E 00 














1 .600000E 01 
~ . 6 0 0 0 0 0 E  01 
NON-LINEAR  TRPNSIENT  PROBLEM . . .  C Y C L I C A L   O A D S   A P P L I E D  
AND  TEMFERLTURE  CARDS  PUNCHED. 
P O I N T - I D  = 
0.0 
3 . 0 0 0 0 0 0 E   0 1  
6 . 0 0 3 0 0 0 E   0 1  
9.OGOOOOE 01 
1 . 2 0 0 0 0 0 E  02 
1 . 5 0 3 O C G E  02 
2 .10 '300OE 02 




3 . G 0 3 0 0 C E  07 
3 . 6 0 5 3 0 0 E  02 
3 .903GOOE 02 
4 . 2 0 3 0 0 0 E  02 
4 . 5 0 0 0 G O E  02 
5.103000E 02 
4 . 6 0 0 0 0 0 E  02 
5 . 4 0 . 3 0 0 0 E  02 
5 . 7 0 3 3 0 r J E  02  
6 . 0 0 3 0 C O E  02 
6 . 3 0 3 0 0 0 E  02  
6 . 9 0 0 0 0 0 E  02 
6 . 6 0 0 0 C O E  02 
7 . 2 0 3 0 C C E  02 
7.50:JOCOE 02 
7 . E 0 3 0 C O E  02 
8 . 1  C'3OGOE 32  
8 . 4 G 3 0 0 0 E  $2 
G.70COCCE 02 
9.00300OE 02 
9 . 3 0 0 3 0 0 E  02 



































L O A D   V E C T O R  
1.EOOOGOE 01 
VALUE 
1 . 6 0 0 0 G O E  01 
1 ,5COCOOE 0 1  
1 . 6 3 0 C G C E   0 1  
1 ,600000i 0 1  
1 .6G300GE 0 1  
1 6COOOOE 0 1  
1 . 6 C 0 3 G O E  01 
1 . 6 5 0 0 0 0 E   0 1  
1 .6COOCOE 0 1  
1 .ECOOGOE 0 1  
1 , 6 0 0 0 S O E  01 
1.6C.OCGOE 0 1  
1 .ECOOOOE 01 
1 .BOC)OOOE 01 
7 . 9 9 9 9 9 9 E  00 
1 , E C X C O E   0 1  
7 .939999c 00 
7 . C 9 3 9 9 9 E  00 
7 , 9 9 9 9 9 9 E  00 
7 . 9 3 9 9 3 9 E  00 
7 . 9 5 9 9 9 9 E  00 
7 . 9 0 9 9 9 9 E  00 
7 . 9 5 0 5 5 9 E  00 
7 . 9 9 9 9 9 9 E  00 
7 . 9 9 9 9 0 9 E  00 
7 . 9 S 9 9 9 9 E  00 
7 . 9 9 C 9 9 9 E  00 
7 . 9 5 9 9 9 9 E  00 
7 . 9 < + 3 9 3 9 E  00 
1 . 6 C 0 0 0 0 E  0 :  
1.6L'OOOOE 0 1  
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NON-LINEAR TRANSIENT PROBLEM . . .  CYCLICAL LOADS APPLIED 
AND TEMPERATURE CARDS PUNCHED. 
POINT-ID = 
































T I M E  
4 


































































L O A 0  V E C T O R  
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N O N - L I P i E A R  TRANSIENT  F!4OELth! . . .  CYCLICAL  OADS  AFPL IEO 
AN0  TEhlPERLTURE  CARDS  PUNCHED 
P O I N T - I D  
2 . 0  
3 . 0 0 0 C C O E  01 
6.OCOOOOE 01 
9 . G O O O O O E  01 
1 . 2 0 0 O G S E   0 2  
1 . 5 O O O G O E  02 
2 . : 0 0 0 5 O E  0 2  
1 . E 0 0 0 C O E   0 2  
2 . 4 0 3 0 0 0 E   0 2  
2 . 7 0 0 0 C O E   0 2  
3 . 0 0 3 0 C O E   0 2  
3 . 3 0 3 0 0 0 E   0 2  
3 . 6 0 0 0 G O E  0 2  
S .9COSCOE  02  
4 . 2 i r X l O O i  02 
4 . 5 0 3 S C C E   0 2  
4 . 6 0 i ) G O O E  0 2  
5 . 1 0 3 O O G E  0 2  
5 . C 0 3 0 C O E   C 2  
5 . 7 0 0 0 G O E  32 
6.0COOCOE  02 
6 . 3 0 0 3 C C E  02 
6.6Oi)OCOE  92 
G . 9 C 3 0 3 O E  02 
7 . 2 0 3 0 3 0 E   0 2  
7 . 5 0 3 0 0 G E   0 2  
7.&0300@E 02 
8 . 1 0 3 0 0 0 E   0 2  
8 .  SO' IOOOE 02 
6.5000GOE 0 2  
9.00'~000i 07 





































L G A D   V E C T O R  
VLLIJE 
7 . 3 9 3 9 9 G E  00 
7 . 9 9 S S 9 8 E  00 
7 . 9 G 9 9 9 8 E  00 
7 . 5 9 9 9 0 8 E  00 
7 . o 9 9 3 5 8 E  OC 
7 . 9 5 9 9 9 8 E  00 
7 . 9 9 5 S 9 6 E  00 
7 . 5 ? 3 5 3 6 E  C O  
7.95379'38E co 
7 . 9 ' 2 9 9 9 a E  00 
7 . 9 9 5 9 0 C E  00 
7 . 9 9 9 9 3 E E  00 
7 .5F1999aE 00 
7 . S 5 9 5 5 8 E  00 
7.9iE.9956E 00 
3 . 9 4 ' 3 5 9 9 E  00 
3 , 4 5 9 4 ? 3 E  cc 
3 . 0 5 9 4 9 9 E  00 
3 . 9 9 0 3 5 9 E  CO 
3 . 9 9 3 9 9 9 E  00 
3 . 9 2 9 9 C . 9 E  00 
3 . 5 0 9 9 9 9 E  CO 
3 . 9 9 9 9 9 9 E  00 
3 .991 .999 :  03 
3.OC'rJY99E 00 
3 . 5 $ ? 9 5 ! 9 E  00 
3 . 6 5 9 9 9 9 E  00 
3 . 9 9 9 9 9 0 E  00 
3 . 9 9 9 5 9 9 E  00 
7 . 9 2 3 9 5 8 E  00 
7 . 9 5 9 ~ 5 ~ ~  00 
7 . 9 3 9 2 3 a ~  00 
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NON-LINEAR TRANSIENT PROBLEM . . .  CYCLICAL LOAOS APPLIED JANUARY 1.  1976 NASTRAN 12/31/74 PAGE 16 
AN0  TEMPERATURE  CARES  PUNCHED. 





1 .200000E 02 
1 .500000E 02 
2.1 a9OGOE 02 
1.60300OE 02 
2.400000E  02 
2.70000CE  02 
3.000000E 02 
3.600000E 02 
3.300000E  02 
3.903000E 02 
4.200000E 02 
4.503000E  02 
4.SOOOOOE 02 
5.10'3000E 02 
5.400000E  02 
' 6.000300E 02 
5.700000E 02 




7.500000E  02 
8 . 1  OOOOOE 02 
7 .  6OODO0E 02 
8.40300GE 62 
8.700000E 02 
9 .  OOOOOOE 02 
9.3C3000E 02 



































1 ,600000E 0 1 
VALUE 
1.500000E 01 
1 .€OOOOCE 01 
1 ,600000E 01 
1 . EOOOOOE 01 
1 . BOOOOOE 01 
1 ,600000E 01 
1 ,600000E 0 :  
1 . EGOOGOE 01 
1 .6COOOOE 01 
1 .€@0000E 01 
1 ,600OCOE 01 
1 .€G'JGOOE 01 
















1 .600@00E 01 
1 ,600000E O! 
1 , 6 0 0 3 0 0 ~  01 
L O A D  V E C T O R  
FjON-LIKEAR  TRANSIEhT PROBLEM . . . CYCLICAL LOADS CPPLIED 
AN0  TEKPERLYURE CARDS PUNCHED. 
POINT-ID = 
0 .0  
3.000000E 01 
6.000000E  01 
9.0030C3E 01 
1 .20SOCOE 02 
1 .5000COE 02 
2.100000E  02 
1 .600000E 02 
2.405000E  02 
2.700000E  02 




4.2000t i3E 02 
4.500000E 02 
4.600000E  02 
5 . 1  OOOOOE 02 
5.430000E 02 
5.7000COE 02  
6.0030COE 02 
6.3000COE  02 









9.300000E  02 


































L O A D  V E C T O R  
1 ,600000E 01 
VALUE 
1.600000E  01 
1 .6COOOOE 01 
1 ,600GCOE 01 
1 .6iiOOGOE 01 
1 . € i r O O O O E  01 




1 .600000E 01 
1.600000E 01 
1 .6G0000E 01 
1.6C0300E  01 
1.600000E 01 















1.€5OC@OE  31 
1 .6GOCOOE 01 
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NON-LINEAR TRANSIENT PROBLEM . . .  CYCLICAL LOADS APPLIED 




6.  OOOOOOE 01 
9.000000E 01 
1 .2000GOE 02 
1 .500000E 02 
2.100000E  02 
1 .600000E 02 
2.400000E  02 
2.700000E 02 
3.000000E  02 
3 : 6000C.OE 02 
3.9000CJOE 02 
4.200DOOE 02 
4.500000E  02 
4.6000€!0E 02 
5.4000CPE 02 
5.70000'0E  02 
6 .  OOOOOOE 02 





8.100000E  02 




9.300000E  02 
TIME 





































































7 . 9 5 9 9 9 8 ~  00 




IUON-LIhEAR T2AI<SIE\T PROBLEM . . . CYCLICAL LOADS A P P L I E D  
AND T E M P E R P T U R E   C L ; I U S  PU!.ICHED. 
P O I N T - I D  = 
T I M E  
0 . 0  
3 .  C03OOOC 01 
G.000000E 01 
9.003000E 01 
1 .200000E 02 
1.5C7000E 02 
2 . 1  O ~ O O O E  c2 
1 .F,O')OOCE 02  
2.433000E G? 
2.7C00G3E 02  
3.003000E  92 
3.303000E 02  
3.600000E 02  
3.903OOOE 02  
4.20'10CCE 02 
4 .  5CSOOCE 02 
4.603000E 02  
5.10.30CCE 02 
5.40~30COE 0 2  








8 . 1 0 0 0 C O E  0 7  
8.4GOOCOE 9 2  




































c - 2.039998E  07 
2.959998E  07 
2.399998E  07 
2.399398E  07 
2.999508E  07 
2. S'39398E 07 
2.9C9998E  07 
2.95.9398E  07 
2.9Em9998E 07 
2.9C:?i.j98E 07 
2.95993BE  07 
2.9G9998E  37 
2.9?9)998E  07 
2.939:3SaE  07 
2.959998E 07 
2.999998E  07 
2.959998E  07 
2.359998E  07 
2.953598E  07 
2.559998E  07 
2.95'3998E  07 
2.909398E  07 
2.9P9998E  07 
2.9'19398E  07 
2.555S3EE 07 
2.939998E  97 
2.957996E 07 
2 . 9 9 9 9 S 6 i  07 
2.999998E  07 
2.599998E 07 
VALUE 
z . s o 9 9 9 a ~  07 
2 . 9 x m a E  07 
L O A D  V E C T O R  
JANUARY 1 , 1976 NASTRAN 12/31/74 PAGE 19 
NON-LINEAR  TRANSIENT  PROBLEM . . .  C Y C L I C A L  LOADS A P P L I E D  
AND TEMPERATURE  CARDS  PUNCHED. 
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SilBCASE 
RESPONSE 
DISPLACEMENT  CUFV  
1 
X Y - O U T P U T   S U M M A R Y  
C;IRVE T I T L E  = 
X - A X I S  T I T L E   = T I M E   I N  SECONDS 
Y - A X I S  T I T L E  = DEGREES C E L S I U S   G P ( 1 0 0 . 1 . 4 )  
THE  FOLLOWING  INFORMATION IS FOR THE  AEOVE  DEFINED  CURVE  ONLY. 
W I T H I N   T H E   F R A M E   X - L I M I T S  ( x = 0 .0  TO X = 0 . 9 3 0 0 0 0 D E  03 ) 
THE  SMALLEST  Y-VALUE I 0 . 2 7 6 6 5 0 6 E  '23 AT  X 0 . 8 7 0 0 0 0 0 E  03 
THE  LARGEST  Y-VLLUE = 0 . 3 0 0 0 0 0 0 E  03 AT  X = 0.0 
E N D   O F   S U M h l A R Y  
IUON-LINEAR  TRANSIENT  PRCELEL . . .  C Y C L I C A L   O A D S   A F F L I E D  
AND  TEMPERATURE  CARDS  PUNCHED. 
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X Y - O U T P U T   S U M M A R Y  
SUSCASE 1 
RESPOXSE 
DISPLACEMENT  CLFVE  4!  3 )  
CLRVE T I T L E  = 
X - A X I S  T I T L E   = T I M E  IN  SECONDS 
Y - A X I S  T I T L E  = D E Z F E E S   C E L S I U S   G P ( 1 0 0 . 1 . 4 )  
THE  FOLLOWING I N F O R b l A T i O N  IS FOR 
W I T H I N   T H E   F R A M E   X - L I M I T S  
THE Shli 
THE  ABOVE  DEFINED  CURVE ONLY 
( x = 0 . 0  TO X = 0.9300000E 03 ) 
i L i S T   Y - V A L U E  = 0 . 2 1 2 6 1 9 7 E  03 A T  X = 0.870000DE 03 
THE LARGEST  Y-VALUE = 0.3000000E 03 AT X = 0.0 
W I T H I F :   T H E   X - L I M I T ! .  O F  A L L   L A T A  ( X = 0 .0  TO X = 0.9300000E 03 ) 
T H E   S h l A L L E S T   Y - V A L U E   0 . 2 1 2 6 1 9 7 E  03 AT X = 0.8700000E 03 
THE  LARGEST  Y-VALUE = 0.3000000E 03 AT X 0.0 
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X Y - O U T P U T   S U M M A R Y  
SUBCASE 1 
RESPONSE 
DISPLACEMENT CUF!VE l o o (  3 )  
CURVE T I T L E  = 
X - A X I S  T I T L E   = T I M E   I N  SECONDS 
Y - A X I S  T I T L E  = DEGREES C E L S I U S   G P ( 1 0 0 . 1 , 4 )  
THE  FOLLOWING  INFORMAT!ON IS FOR THE  ABOVE  DEFINED  CURVE  ONLY. 
W I T H I N  THE FRAME X - L I M I T S  ( x = 0 .0  TO X 0 . 9 3 0 0 0 0 0 E  03 ) 
THE  SMALLEST  Y -VALUE  0 .2999978E 03 A 1  X = 0 . 5 1 0 0 0 0 0 E  03 
THE  LARGEST  Y -VALUE  0 .3000000E 03 AT  X = 0.0 
" - "_ - 
W I T H I N   T H E   X - L I M I - S   O FA L L   D A T A  ( X = 0 .0 T O  X = 0 . 9 5 0 0 0 0 0 E  03 ) 
THE  SMALLEST  Y-VALUE I 0 . 2 9 9 ? 9 7 8 €  03 AT  X 0 . 5 1 0 0 0 0 0 E  03 
THE  LARGEST  Y-VALUE = 0 . 3 0 0 0 0 0 0 E  03 AT  X 0.0 
E N 0   O F   S U M h l A R Y  
F1Ot4-L IKEAR  TRCNSIEhT  F208LEtJ  . . . C Y C L I C A L   L O A D S   A P P L I E D  
AND TEMPERLTURE  CARDS  PUNCHED. 
X Y - O U T P U T   S U M M A R Y  
JANUARY 1 ,  1976 NASTRAN 12/31/74 PAGE 
S!JBCASE 1 
R.FSPOr*SE 
VCLGCITY  CllF.VE l o o (  3 )  
CURVE T I T L E  = 
X - A X I S   T I T L E  = T I M E   I N  SECONDS 
Y - A X I S   T I T L E  = OEGFEES  CELSIUS  PER  SECOND  GP(100 .1 .4 )  
THE  FOLLCWIhG  INFORMATION IS FOR THE  ABOVE  DEFINED  CURVE  ONLY 
W ! T d I k  THC  FRAlAE X - L I M I T S  ( x = 0 . 0  TO X = 0 .930COOOE 03 ) 
T H E   S M A L L E S T   Y - V A L U E   - 0 . 4 0 6 5 0 0 5 E - C 4  A T  X 0.0 
THE  LARGEST  Y-VALUE = 0 . 3 2 5 5 2 0 8 E - 0 4  AT X 0 . 3 0 0 0 0 0 0 E  02 
W I T H I N   T H E   X - L I M I T ! ,   O F   A L L   D A T A  ( X = 0 .0  TO X = 0 . 9 3 0 G 0 0 0 E  03 ) 
THE  SWALLEST  Y-VALUE = - 0 . 4 0 6 5 0 0 9 E - 0 4  AT X = 0 .0  
THE L A R G E S T  Y - V A L U E  = 0 . 3 2 5 5 2 0 a ~ - o 4  A T  x = 0 .300oooo~  03 
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VELOCITY CUF \'E 1 (  3 )  
X Y - P A I R S   W I T H I N  FRCME L I M I T S   W I L L   B E   P L O T T E D  
PENSIZE = 1 
T H I S  IS CURVE 1 CF WHOLE FRAME 1 
CURVE T I T L E  = 
X - A X I S   T I T L E  = T I M E   I N  SECONDS 
Y - A X I S   T I T L E  = DEGkEES  CELSIUS  PER SECOND G P ( 1 0 0 . 1 . 4 )  
THE  FOLLOWI?iJ  INFOFk<ATION I S  FOR THE  ASOVE  DEFINED  CURVE  ONLY 
W I T H I N   T H E   F R A M E  X - L I M I T S  ( x = 0.0 TO X = 0 . 9 3 0 0 0 0 0 E  03 ) 
THE  SMALLEST  Y-VALUE = - 0 . 6 9 1 2 4 3 4 E - 0 1  AT X = 0 . 3 0 0 0 0 0 0 E  02 
... .. THE  LARGEST  Y-VALUE = 0 . 8 G 0 7 8 1 0 E - 0 2  AT X = 0 . 9 0 0 0 0 0 0 E  03 
W I T H I N   T H E  X - L I M I T $ .  OF ALL  DATA ( X = 0 .0 TO  X = 0 . 9 " 7 0 0 0 0 E  03 ) 
THE  SMALLEST  Y-VALUE = - 0 . 6 9 1 2 4 3 4 E - 0 1  AT X . =   G . 3 0 0 0 0 0 0 E  02 
THE  LARGEST  Y-VALUE = 0 . 8 0 0 7 B l O E - 0 2  AT X 0 . 9 0 0 0 0 0 0 E  03 
E N D   O F   S U M M A R Y  
NON-LINEAR  TRANSIENT  PAOSLEM . . . C Y C L I C A L   L O A D S   A P P L I E C  
AN0  TEMPERATURE C b H O S  PUNCHED. 




V E L O C I T Y   C U E V E   4 (   3 )  
X Y - ' O U T P U T   S U M M A R Y  
X ' l - F C I R S   W I T H I N   F R f . V E   L I M i T S   W I L L  BE PLOTTED 
P E N S I Z E  = 1 
T r l I S   CURVE 1 OF WHOLE FRAME 2 
CURVE T I T L E  = 
X - A X I S   T I T L E  = T I M E   I N  SECONDS 
Y - A X I S   T I T L E  = DEGREES  CELSIUS  PER  SECOND  GP(100 .1 .4 )  
THE  FOLLOWING  INFORMATION IS FOR THE  ABOVE OEFIPCEO CURVE  ONLY 
W I T H I N   T H E  FRAME X - L I M I T S  ( x = 0 .0 TO X = 0 . 9 3 0 0 0 0 0 E  03 ) 
THE  ShlALLEST  Y-VALUE = - 0 . 2 0 4 1 6 3 4 E  00 AT X = 0 . 3 0 0 0 0 0 0 E  02 
THE  LARGEST  Y-VALUE = 0 . 3 8 6 4 4 4 0 E - C 1  AT X = 0 . 9 0 0 0 0 0 0 E  03 
W I T H I N   T H E  X - L I M I T S  OF CLI.  DATA ( X = 0 .0  TO X = 0 . 9 3 0 0 0 0 0 E  03 1 
THE  SMALLEST  Y-VALUE i: - 0 . 2 8 4 1 6 3 4 E  00 AT X = 0 . 3 0 0 0 0 0 0 E  02 
THE LARGEST  Y-VALUE = 0 . 3 8 6 4 4 4 0 E - 0 1  AT X = 0 . 9 0 0 0 0 0 0 E  03 
E N 0  O F  S U M h l A R Y  
NON-LINEAR  TRANSIEhT PROBLEM . . .  CYCLICni LOADS APPLIED 
AN0  TEMPERPTURE C A R D S  PUIKHEO. 
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F R A M E 
* * I *  . * **  I * * *  . * * *  * * * *  
* * . . * * . * * .  
* * . t * * * l l * *  
, * . * * . * " *  
* I *  *irr* * * * *  r t * *  I * * *  
X - A X I S  TITLE = T I M E  I N  SECONDS 
+""."""""""""""" """"""""""""""""""""""""""""""""."""""""""""+ 
I 




I 2.126197E  02   2 .563048~  02  
I 
3.-000000E 02 I 
+".""""""""""""" """"""""""""""""""""""""""""""""".""""""""""+ 
0.0 I 
3.0000E 01 I 
6. OOOOE 01 I 
9.0000E 01 I 
1  .2000E 02 I 
1.5000E 02 I 
1.8000E 02 I 
2.1000E 02 I 
2.4000E 02 I 
2.7000E 02 I 
3.0000E 02 I 
3.3000E 02 I 
3.6000E 02 I 
3.9000E 02 I 
4.2000E 02 I 
4.8000E 02 I 
4.500OE 02 I 
5.1000E 02 I 
5.4000E 02 I 0 
5.7000E 02 I 
6.0000E 02 I 0 
6.3000E 02 I 0 
6.6000E 02 I 
6.900C)E 02 I 
7.2000E 02 I 0 
7.500OE 02 I 0 
8.1000E 02 1 Q 
7.8000E 02 I 0 
8.4000E 02 IO 
8.7003E 02 0 
9.0000E 02 0 
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F R A M E 
* T i *  * * * *  * * I *  **.I* 'I..* 
T * f * * * . * * *  
* * r * * * * * t *  
* * * * * * * * * *  
* * * I  * * * -  * * * *  * * * *  * a * *  
X - A X I S   T I T L E  = T I M E   I N  SECONDS 
+""""""""""""""- """""""""""""""""-""""""""""""""""""""""""""-+ 
I I 
I C i G R E E S   C E L S I U S   P E R   S E C O N D   G P ( 1 0 0 . 1 . 4 )  I 
1 I 
I -3 .063009E-05 - 4 . O C 3 0 0 7 E - 0 6  3.255208E-05 I 
, -  " " " " _ _ " " _ " " " " " "  _ _ _ _ _ _ " " _ " " " " " " " " ~ ~ " " " " " " " " " " " " " " " " " " " " " " " " " " " " "  
c . 0  
3 . 0 0 0 S E  01 I 
E.CC3SE O i  I 
! . 2 0 0 3 E  0 2  . 
l. .S@OSE C2 I 
2 . 1 0 C 3 E  02  I 
1 . 8 0 0 0 E  0 2  I 
2 . 7 0 G 3 E  0 2  I 
3 .COOSE 0 2  1 
3 . 3 0 0 3 E  0 2  I 
3 . 6 0 C 3 E  02 I 
4 . 2 0 0 3 E  0 2  I 
3 . 0 0 0 0 E  0 2  I 
4 . 5 0 0 O E  0 2  I 
4 . 8 0 0 0 E  0 2  I 
5.100r)E c2 I 
5 . 4 0 2 3 E  C 2  I 
5 . 7 0 0 3 E  02  I 
6 . 0 0 0 3 E  0 2  I 
6 . 3 0 0 3 E  0 2  I 
6 . 6 0 C O E  0 2  I 
6 . 9 0 G 9 E  0 2  I 
7 . 2 0 0 3 E  0 2  I 
+-  
3 . 0 0 0 0 E  01 I 
2 . 4 0 0 S E   0 2  I 
7 . 5 0 C 3 E  0 2  1 
7 .8000E 0 2  1 
6 . 1 0 C O E  02  1 
~~ 
8 . 4 0 0 0 E  0 2  1 
6 . 7 0 C O E  0 2  I 
9.OOGOE 0 2  I 








































































I - - .+ 
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F F! A iy: E 
* - * *  .*1 *I.* 1 4 1 -  * *  
. . - y * r r r  * 
I * * * * . * *  * 
. * * * . . * *  I 
* * * *  I * * *  a * , *  /..* *.** 
X - A X I S  TITLE E T I M E  I N  SECONDS 
+""""""""""""""- ~"~~""""""""""""""""""""".""~""~"""""""""~"""~"~ + 
I I 




I -6 .912434E-02  -3 .055629E-02  8 .007810E-03 I 
0 . 0  I ! I 
3 .  OOOOE 01 - 1 I 
6,OOOOE 01 I I I 
9.0003E 01 I 1 I 
1.2003E  02 I 1 I 
1.5000E  02 I I I 
1.800C)E 02 I 1 I 
2.1000E 02 I * I I 
2.400SE  02 I * I  I 
2.7003E  02 I 1 '  I 
3.0003E 02 I ! I 
3.3000E 02 I I I 
3.6000E 02 I 1 * I 
3.9000E 02 I 1 t I 
4.200SE 02 I I I I 
4.50035 G2 I 1 I 
5.1COOE 02 ! 1 t I 
5.SOOOE 02 I 1 I 
5.7000E 02 I I * I 
6.0000E 02 I 1 * I 
6.3000E 02 I i * I 
6.6GOOE 02 I I I 
.6.9000E 02 I 1 I 
7.2000E 02 I I I 
7.5000E 02 I I I 
7.8GOOE 02 I 1 * I 












8.1000E 02 I I I I 
I 8.4000E 02 I 1 * I 
6.7ObOE 02 I 1 . *  I 
9.0000E  02 I I 
4.3000E  02 I I * I  
+""""".""""""""" ".".......".".."""""""""""""""""""""""-""-""""""----+ 
* 
NON-LINEAR TRANSIENT  PROBLEM . . . CYCLICAL LOADS APPLIED 
AND TEMPERATURE  CARDS PuI'ICHED. 
' F  R A 
*I** * + n *  * * * *  
* * * * * *  
* * * * * *  
* * * * * *  
* * * *  * * * *  * * * +  
M E 
* * * *  4 4 1 .  
* *  * 
* *  * 
* *  * 
* * * *  * * * *  
X - A X I S   T I T L E  = T I M E   I N  SECONDS 
+""""""""""""""- "_""""""""""""""""""""""""""""""""""".."""""" 
I I 
I D E G R E E S   C E L S I U S   P E R   S E C O N D   G P ( 1 0 0 . 1 . 4 )  I 
I 
- 2 . 8 4 1 6 3 4 E - 0 1  
0 .0  
3 . 0 0 0 0 E   0 1  
I 
6.0GGOE 0 1  I 
9 . 0 0 0 0 E  0 1  I * 
1 . 2 0 0 0 E  02  I 
1 . 5 0 0 0 E  02 I 
2 . l O C O E  0 2  I 
1 ,8000E 02 I 
2 . 4 0 0 0 E  02 I 
2 . 7 0 0 0 E   0 2  I 
3 . 0 0 0 0 E  G2 I 
3 . 3 0 C O E  02 I 
3 . 6 0 0 0 E  02  I 
3.0GGOE 02 1 
J . 2 0 0 0 E  02 I 
4 .5GGOE  C2  I 
4.801;OE 02 I 
5.1GGOE 02 I 
5 . 4 0 G O E   0 2  I 
5 . 7 U C O E   0 2  1 
6.COOOE 02  I 
6 . 7 C 3 0 E   0 2  I 
6 . 6 0 C O E  0 2  I 
6 . 9 2 C O E  02 I 
7 .2000E 0 2  I 
7 . 5 0 C O E   0 2  I 
7 . 8 0 0 3 E  02 I 
8 . 1 G 0 0 E  02 I 
8 . 4 0 C O E  02 I 
8.5C)COE 02 I 
9.OCGOE 02 I 
9 . 3 0 0 0 E   C 2  I 
+"""""""""""""" 
- 1 . 2 2 7 5 9 5 E - 0 1   3 . 8 6 4 4 4 0 E - 0 2  I 











































































+""""""""""""""- "_"""""""""""""""""""""""""""""".."""""""".""~ + 
" - END  OF  JOB - - - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NASTRAN  LOADED  AT  LOCLTION l a 2 7 2 0  
T I M E  TO GO = 599 CPU S L C . .  599 I/O SEC. 
0 CPU-SEC. 0 ELAPSED-SEC.  
* 0 CPU-SEC. 0 ELAPSED-SEC. 
SEMl  BEGN 
SEMT * 1 CPU-SEC. 
* 1 CPU-SEC. 4 ELAPSED-SEC.   GNFI  4 ELAPSED-SEC. 
NAST 
* 1 CPU-SEC. 5 ELAPSED-SEC.  XCSA 
1 CPU-SEC. 7 E L A P S E D - S E C .   I F P l  
* 1 CPU-SEC. 
* 2 CPU-SEC. 
1 0   E L A P S E D - S E C .  XSOR 
15   ELAPSED-SEC.  DO I F P  
w 3 C P U - S E C .   2 9   E L A P S E D - S E C .   E N D  I F P  
* 3 CPU-SEC. 29 ELAPSED-SEC. XGP I 
5 CPU-SEC. 34 ELAPSED-SEC. SEMl END 
5 'CPU-SEC. 35 ELAFSED-SEC. "" L I N K N S 0 2  - - -  * 
= 26 1/0 SEC. 
* 5 CPU-SEC. 37 ELAPSED-SEC. "" L I N K  END - - -  L A S T   L I N K  D I D  NOT U S E   4 0 0 1 6   B Y T E S   O F  OPEN CORE 
5 CPU-SEC.   37   ELAP D-SEC.  XSFA * 5 CPU-SEC. 38 ELAPSEG-SEC.  XSFA 
* 5 CPU-SEC. : 8  ELPPSED-SEC. 3 GP 1 BEGN 
* 9 CPU-SEC. A 5  ELAPSED-SEC. 3 GP  1 END 
* 5 CPU-SEC. 
* 5 CPU-SEC. 2.7 ELAPSED-SEC. 8 .  GP2 EEGN d . 6  ELAPSED-SEC. 8 GP2 END 
. *  5 CPU-SEC. i.8 ELAPSED-SEC. 
* 3 C P U - S E C .   4 9   E L A S F D - S E C .   1 0   P L T S E T  END 
1 0   P L T S E T  BEGN 
.# 5 CPU-SEC. 50 ELAPSED-SEC. 
* 5 CPU-SEC. 50 ELAPSED-SEC. 12 PRTUSG  END 
1 2  PRTMSG  BEGN 
* 5 CPU-SEC.   51   ELAPSED-SEC.   13   SETVAL BEGN 
* 5 CPU-SEC. 
* 5 CPU-SEC. 51   ELAPSED-SEC.  13 SETVAL  ND 52 ELAPSED-SEC.   21   GP3 BEGN * 5 CPU-SEC. 59 ELAPSED-SEC.   21   GP3
* 5 CPU-SEC. 59 E L A P S E D - S E C .   2 3   T A 1  BEGN 
EKD 
* 9 CPU-SEC.   67   ELAPSED- .  23 T A l  END 
= 57 1/0 SEC. 
8 CPU-SEC. 68 ELAPSED-SEC. "" L I N K N S 0 3  - - -  
* 6 CPU-SEC.   71   ELAP D-SEC.  "" L I N K  END - - -  
* 6 CPU-SEC. 
* 6 CPU-SEC. 71   ELAPSED-SEC.  74 ELAPSED-SEC. 
2 7  SMAl  BEt iN 
2 7  SMA1  END 
* 6 CPU-SEC.   74   ELAPSED-SEC.  30 SMA2  BEGN 
* ' 6 CPU-SEC. "8 ELAPSED-SEC. * 6 CPU-SEC.   79   ELAPSED-SEC.  "" LINKNSO5 - - -  30 SMP2  END 
L A S T   L I N K  D1.D NOT U S E   8 2 7 8 8   B Y T E S ' O F  OPEN CORE 
= 65 1/0 SEC. 
41 6 CPU-SEC. 
* 6 CPU-SEC. 
* 6 CPU-SEC. 
* 6 CPU-SEC. 
* 6 CPU-SEC. 
* 6 CPU-SEC. 
* 6 CPU-SEC. 





0 7   E L A P S E D - S E C .  
89 ELAPSED-SEC. 
30 ELAPSED-SEC. 
* 7. CPU-SEC. 
I 7 CPU-SEC. 
91 ELAPSED-SEC. 
* 7 CPU-SEC. 9 1  ELAPSED-SEC. 92 ELAPSED-SEC. 
7 CPU-SEC.  92 ELAPSED-SEC: 
OPEN CORE 
35 RMG 




fJ  P Y A D 
F BS 





soco r w  
METHOD 2 NT.NBR  FASSES = 1 . E S T .   T I M E  = 0 . 0  
METHOD 2 NT.NBR  PASSES = 
7 C P U - S E C .  63 ELP;;EC-SEC. MPYA D 
7 C P U - S E C .  5' E L A F S E U - S E C .  "" L I N K N S O 4  - - - 
* 7 C P U - S E C .  55 ELLP;FD-SEC. 3 5  RMG ENC 
= 82 1 /0  SEC.  
L A S T   L I K h   D I D  XCT U S E   ? 2 5 2 5   E Y T E S   C F   O P E N  CORE 
7 C P U - S E C .  1 C . l  E L L F S E O - S E C .  "" L I N K  END - - -  
* 7 C P U - S E C .  ' C 1  ELCPSED-SEC.  4 0  GP4 BEGN 
* 7 C P U - S E C .  ' C . 4  E L n P S E D - S E C .  40 GP4  END 
7 C P U - S E C .  ( 6 ELLPSEO-  SEC.  46 GPSP  BEGN 
7 CPU-SEC.  :LmG E i L ? S E D - S E C .  46  GPSP  EKD
* ? CPU-SEC.  :C7 E L L P S C D - S E C .  "" L I N K N S 1 4  - - -  
50 I/C SEC . 
L A S T   L I N K  C I D  NOT U S E   1 1 7 C 4 4   E Y T E S  O F  OPEN  CO2E 
7 C P U - S E C .  '10 ELAPSED-SEC.  "" L I N K  E X 0  - - -  
7 CPU-SEC.  ? I O   E L A P S E D - S E C .  47 OFP  BEGN 
7 C P U - S E C .  1 : l   E L C P S E D - S E C .  47 OFP  EKD 
7 C P U - S E C .  . 1 3  E L C F S E D - S E C .  "" L I  NKNS04 - - - 
= 9.3 1/0 5 E C .  





















0 C P U - 5 C C .  
9 C F J - S E C .  
3 L P G - S E C .  
3 C F U - S E C .  
3 CPU-SEC.  
8 C F U - S E C .  
a C P U - S E C .  
d C P U - S E C .  
8 C?Li-SEC. 
9 CPU-SEC.  
9 C P U - S E C .  
9 C P U - S E C .  
3 CPU-SEC.  
3 C F b - S E C .  
3 CPU-SEC.  
1 0   C P U - S E C .  
1 0   C P U - S E C .  
1 0   C P U - S E C .  
1 0   C F U - S E C .  
1 0   C F U - S E C .  
1 0   C P U - S E C .  
1 0   C P U - S E C .  
1 1   C P U - S E C .  
11   CPI?-SEC: .  
11   C?U-S€.C.  
1 1   C P U - S E C .  
= 1 1 6  1/0 SEC 
115 ELAPSED-SEC.  
1 : 6   E L L P S E C - 5 E C .  
1:9 E L L F S E D - S E C .  
::9 E L C F S E 3 - S E C .  
1 2 1   E L A P S E D - S E C .  
i 2 3  ELAFSED-SEC.  
:23 E L A F S E D - S E C .  
124 ELAPSED-SEC.  




:!6 E L A F S E 3 - S E C .  
28 ELCFSEO-SEC.  
:>,2 E L A P S E D - S E C .  
:.C ELLPSED-SEC.  
3 1   E L 5 P S E C - S E C .  
3 1   E L L F S E F - S E C .  
132 ELAPSED-SEC.  
1 3 4  E L L F S E U - S E C .  
l 3 t i  E L P Z S E D - S E C .  
1 3 6   E L A P S E D - S E C  
137 ELLPSED-SEC.  
i:IC ELAPSED-SEC.  
1.19 E L A P S E D - S E C .  
!:I9 E L A P S E D - S E C .  
1.12 ELCPSEO-SEC.  
1.11 E L A P S E D - S E C .  
!'I2 E L L F S E D - S E C .  
5 1  












r;l P Y A 
M P  Y  A 
M  P  Y A 











L I N K  END - - -  
MCE1  END 
MCE2 GEGN 
METHOD 2 NT.NBR  PASSES = 
D 
D 




METHOD 2 T .NBR  PASSES = 
D 
METHOD 2 NT.NBR  PASSES = 
O 
D 
METHOD 2 T .N6R  PASSES = 
D 
D 




METHOD 2 NT.NBR  PASSES = 
D 




METHOD 2 T .NBR  PASSES = 
D 
MCE2  END 
L INKNSOG - - -  
* 1 1   C P U - S E C .  1.14 E L L P S E O - S E C .  
* 11   CPL . -SEC.  1.",1 ELAPSED-SEC.  75  DPD  BEt iN 
ILINK  END - - -  
* 1 1   C P C - L E C .  152 E L L F 5 E D - S E C .  75 9PD  END 
* 1 1   C P U - ! L C .  155 E L A P S E D - S E C .  - _ "  L I N K N S ~ O  - - -  
= 1 2 6   1 / G  S E C .  
LAST LIP:K D I D  NOT  USE 1 0 2 1 3 2   3 Y T E S   O F   O P E N  CORE 
"" 
* 1 1   C P U - S E C .  
L A S T   L I N K   D I D   ? i 0 T   U S E   1 0 5 1 5 2   S Y T E S  OF OPEN  CGRE 
1 5 8   E L A P S E D - S E C .  "" L I N K  END - - -  
1 . E S T .   T I M E  = 
1 , E S T .   T I M E  = 
1 . E S T .   T I M E  = 
1 . E S T .   T I M E  = 
1 , E S T .   T I M E  = 
1 . E S T .   T I M E  = 
1 . E S T .   T I M E  = 
1 , E S T .   T I M E  = 
1 . E S T .   T I M E  = 








0 .0  







* 1 1  CPU-SEC.  
* 1 1  CPU-SEC. 
* 1 1  CPU-SEC.  
* 1 1  CPU-SEC.  
* 1 1  CPU-SEC.  
* 1 1  CPU-SEC. 
* 1 1  CPU-SEC. 
" 1 1  CPU-SEC. 
* 1 1  CPU-SEC. 
* 1 2  CPU-SEC. 
* 12 CPU-SEC. 
= 1 3 3  1/0 SEC. 
* .  1 2   C P U - S E C .  
* 1 2  CPU-SEC. 
* 1 2  CPU-SEC. 
L A S T   L I N K   D l D  NOT 
1 5 9   E L A P S E D - S E C .  
159 ELAPSES-SEC.  
160 ELAPSED-SEC.  
160 ELAFSEL!-SEC. 
1 6 1   E L A F S E C - S E C .  
i 6 2  ELLPSED-SEC.  
162 ELAPSED-SEC.  
1 6 5   E L A P S E D - S E C .  
IF5 ELAPSED-SEC. 
1E7  ELAPSED-SEC.  
:E7  ELAPSED-SEC.  
USE 109852 BYTES  OF 
1ES ELLPSEC-SEC.  
l i 8  ELAPSED-SEC.  
168 ELAPSED-SEC. 
* 1 2  CPU-SEC. 1 7 9   E L A P S E D - S E C .  
* 1 2  CPU-SEC.  1 8 0   E L A P S E D - S E C .  
* 1 2  CPU-SEC. 1 6 1   k L A P S E D - S E C .  
1 3  CPU-SEC. 1 8 1   E L A P S E D - S E C .  
* 1 3   C P U - S E C .  
* 1 3   C F U - S E C .  
:82 ELaPPSED-SEC. 
1R3  ELAPSED-SEC.  
* 1 3   C P U - S E C .  
* 1 3   C P U - S E C .  :e.? ELAPSED-SEC. 
l l i 4  ELAPSED-SEC.  
= 1 4 9  1/0 SEC. 
* 1 3   C P U - S E C .  !fi4 ELAPSED-SEC. 
L A S T   L I N K   D I D  NOT U S E   5 8 1 5 6   B Y T E S   O F  
* 1 3  CPU-SEC. it17 ELAPSED-SEC.  * ' 1 3  CFU-SEC.  ! t17  ELLPSED-SEC. 
* 1 3  CPU-SEC. 190 ELAPSED-SEC.  
* 1 3  CPU-SEC. 
* 15 CPU-SEC. 
:92 ELAPSED-SEC.  
* 1 5   C P U - S E C .  
222 ELAPSED-SEC.  
223 ELAPSED-SEC. 
= 1 9 5  1/0 SEC. 
LAST LINK DID NOT USE 6926e B Y T E S  OF 
* 1 5   C P U - S E C .  228 ELAPSED-SEC. 
* 1 5   C P U - S E C .  
* 1 5   C P U - S E C .  228 ELAPSED-SEC. 
229 ELAFSED-SEC.  
* 15 CPU-SEC.  229 ELAPSEG-SEC.  
* 15 CPU-SEC. 
* 1 5   C P U - S E C .  229 ELAPSED-SEC. 
230 ELAPSEU-SEC.  * 1 5   C P U - S E C .  230 ELAPSED-SEC. 
* 1 5  CPU-SEC. 
* 1 5  CPU-SEC. 
* 1 6  CPU-SEC. 
= 205 1/0 SEC. 
* 15 CPU-SEC. 
* 1 s  CPU-SEC.  
* 1 6  CPU-SEC. 
* 1 5  CPU-SEC. 
* 1 5  CPU-SEC. 
* 1 6  CPC-SEC . 
= 205 1 ; r  SEC. 
L A S T   L I N K   D I D  NOT 
* 1 6  C&;-SEC. 
1 6  CPU-SEC . 
* 16 CPb-SEC.  
* 1 6  CPU-SEC. 




U S E   1 1 9 1 0 4   B Y T E S   C F  
2.11 ELAPSED-SEC.  
241 ELkPSED-SEC.  
242 ELAPSED-SEC. 
242 ELAPSED-SEC. 
244 ELAPSED-SEC.  
2.14 ELAPSED-SEC. 
U S E   1 0 0 5 9 6   3 Y T E S   C F  
245 ELLFSED-SEC.  
2,;s ELAPSED-SEC. 
250 ELAPSED-SEC. 
250 ELPFSED-SEC.  
81 L l T R X i N  BEGN 
8 1  L:TRXIF! E X 0  
83 PARAM EEGk 
XSFA 
83 PARAM EIbD 
88 GKAO  BEGN 
XSFL 
88 GKAD  END 
XSFA 
XSFA 
"" L I N K N S 0 5  - - -  
OPEN CGRE 
"" L I N K  END - - -  






METHOD 2 T .NBR  PASSES = 1 . E S T .   T I M E  E 0 .0  
METHOD 2 NT.NBR  PASSES = 1 , E S T .   T I M E  = 0 .0 
METHOD 2 NT.NaR  PASSES = 1 . E S T .   T I M E  = 0 .0  
MPYA D 
MPYA D 
r.1 P Y A D 
92 TRLG  END 
"" LINKNS~~ - 
KETHOD 2 NT.NBR  PASSES = 1 , E S T .   T I M E  = 0.0 
OPEN  CORE 
97 TRHT  BEGN 
L I N K  END - - -  
DECO MP 
CECO MP 
97 TRHT  EX0 
"" L I N K N S l Z  - - -  
"" 
OPEN  CORE 
"" 
99 VOR 
L I N K  END - - -  
EEGN 
99 'IDR 
111 PARAM  BEGN 
END 
1 1 1  PARAK  END 
1 1 5  SDR1  BEGN 
MPYA D 
METHOD 2 N T , N B R  PASSES = 1 . E S T .  TIME = 
MPYA D 
0.0 
1 1 5   S D R l  END 
"" LINKNSOB - - -  
.~ 
OPEN CORE 
1 1 8   P L T T R A N  BEGN 
L I N K  END - - -  
1 1 8   P L T T R A N  END 
XSFA 
XSFA 
"" L I N K N S 1 3  - - - 
"" 
CPEN CORE _ _ "  
1 2 0  SDRZ  SEGN 
. L I N X  END - - -  
1 2 0  SDRZ  END
"" L I N K N S i 4  - - -  
= 216 1/0 SEC.  
L A S T   L I N K  D I D  NOT USE 66428 BYTES  OF  OPEN CORE 
* 16 CPU-SEC.  253 
+ 16 CPU-SEC.  255 
17 C P U - S E C .  258 
* 17 CPU-SEC.  258 
* 17 C P U - S E C .  2E4 
* 17 C P U - S E C .  263 
* 18 CPU-SEC.  
ct 8 
* 2 0  CPU-SEC.  
2 t  9 
* 2@ C P b - S E C .  
2; 7 
2; 7 
* la C P U - S E C .  -. - 
= 235 1/0 SEC.  
" 23 CPU-SEC.  
* 20 C P U - S E C .  
2E5 
* 20 CPU-SEC.  
"E5 
* 20 C P U - S E C .  
2e5 
285 
L A S T   L i N K   D I D   N 3 T   U S E  
E\ .LPSED-SEC. "" 
ELAPSED-SEC.  
L I N K  
120 O F F  
ELAPSEC-SEC.  
E L L J S E C - S E C .  
12C OFP 
ELAPSED-SEC.  
121 . SDR3 
121 SDR3 
ELAPSED-SEC.  123 OFP 





ELAPSED-SEC.  1 2 3  OFP 
E L L ? S E D - S E C .  
EL f iPSED-SEC.  130 XYTRAN  ENC 
130 XYTRDN  BEG
E i L P S E D - S E C .  "" L I N K N S 0 2  - - -  
ELAPSED-   SEC.  
ELAPSk.G-SEC. 
L I N K  END - - -  
132 XYPLOT  BEGN
ELAPSED-SEC.  
ELAPSED-SEC.  
132 XYPLOT END 
138 E X I T  BEGN 
0 BYTES  OF  OPEN CORE 
"" 
= 236 1 / 0  SEC.  
~ " " ~ _ ~ ~ ~ " " " " ~ ~ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ "  """""~"""""~~~""~""""""""""~"~""""""""""""""~~ 
LAST LIMK D I D  NOT USE 97232 BYTES  OF OPEN CORE 
AMOUNT OF OPEN  CORE  NOT  USED = OK BYTES 
T I T L E  = 
D 
S U B T I T L E  = 
LABEL = 
DISPLACEMENTS 
REAL  OUTPUT 
SUBCASE I D  = 












T I T L E  = 
D  
S IJBT ITLE = 
LABEL = 
DISPLACEVENTS 
REAL  OUTPUT 
NON-LINEAR  TRANSIENT  PROBLEM . . .  CYCLI :AL  OADS  APPLIE 













NON-LINEAR  TRANSIENT 
1 3.0COOC)OE 0 2  
2  3.000000E 0 2  
3 3 . 0 0 0 0 0 0 E   2  
4   3 . 0 G 0 0 0 0 E   0 2  
5 3 . 0 0 0 0 0 0 E   2  
6 3 . 0 0 0 0 0 0 E   2  
8 3.OGOOOOE 0 2  
7   3 . 0 0 0 0 G O E   0 2
10 3.GOOOOOE 0 2  
9 3.COOOOOE 02 
1 0 0   3 . 0 0 0 0 0 0 E   2  
PROGLEM . . . C Y C L I i A I .  LOADS  APPLIE 
AND TEMPERATURE  CARDS  PUNCHED 
SUBCASE I D  1 
TI i I IE = 0 . 3 D 0 0 0 0 0 E  0 2  
TEMP'  1 
TEMP* 






















NON-LINEAR  TRANSIENT 
2   2 . 9 7 8 2 5 0 E   0 2  
1   2 . 9 8 7 4 9 8 E   0 2  
3 2 . 9 5 2 1  OOE 02 
4   2 . 9 3 8 3 9 E   0 2  
5 2 . 9 8 7 4 5 8 E   0 2  
6 2 . 9 7 8 2 5 2 E   0  - 2 . 9 5 2 1 0 2 E  02 
;O 2 . 9 8 7 4 9 8 E   0 2  
9 2 . 9 3 7 4 9 B E   0 2  
1 3 0   2 . 9 9 9 9 0 8 E   2  
PROatEM . . .  C Y C L I - A i  LOADS APPLIE '  
A 2 . 9 4 9 ~ 3 9 ~   0 2
LABEL = 
DISPLACEMENTS 
REAL  OUTPUT 
SUBCASE I D  = 












T I T L E  = NON- 















1   2 . 9 F 6 7 6 0 E  02 
2   2 . 9 3 9 7 B 8 E  02 
3 2 . 8 7 3 2 5 2 E   0  
4   2 . 8 6 4 5 9 0 E   0 2  
5   2 . 9 6 6 7 G O E   0 2  
6 2 . 9 3 9 7 9 0 E   0 2  
8 2 . 8 6 4 5 9 0 E   0 2  
7   2 . 8 3 2 5 4 E  02 
9 2 . 4 6 6 7 6 0 E   0 2  
1 0 0   2 . 9 5 9 3 9 B E   0 2  
1 0   2 . 9 6 6 7 6 0 E   0 2  









1 0  
9 
1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
18 
2 0  
1 9  
2 1  
2 2  
2 3  
2 4  
2 5  
2 6  
2 7  
2 8  
2 9  
3 0  
3 1  
3 2  
3 3  
3 4  
3 5  
3 6  
38 
3 7  
39 
40 
4 1  
4 2  
4 3  
4 4  
4 5  
4 6  
4 7  
4 8  
4 9  
5 0  
5 1  
5 2  
5 3  
5 4  
5 6  
5 5  
5 7  
5 8  
5 9  
6 0  
6 1  
6 2  
63 
6 4  
D 
S U B T I T L E  = 
LABEL = 
AND  TEMPERATURE  CARDS  PUNCHED. 
DISPLACEMENTS 
RCAL  OUTPUT 
SUECPSE I D  = 1 
T I M E  = 0 . 9 0 G 0 0 0 0 E   2
T E id P * 1  1 2 . 9 4 8 8 7 9 E   5 2  
7 E ?dl ? ' 1  2 2 . 9 0 3 7 5 5 E   0 2  
TEMP- 1 3 2 . 8 0 6 9 3 8 E  02 
TEMP. 
TEMP' 1 
1 4 2 . 7 8 9 7 6 8 E  02  
5 2 . 9 4 8 8 7 9 E   0 2  
TEMP- 1 6 2 . 9 0 3 7 5 5 E   0 2  
TEMP' 1 7 2 . 8 0 6 9 4 1 E   0 2  
T F. hl P  1 9 2 . 9 4 8 8 7 9 E  02 
TEMP' 1 1 0  2 . 9 4 8 8 7 9 E  02 
TEMP- 1 1 0 0   2 . 9 4 9 9 8 8 E  0 2  
T I T L E  = NON-LINEAR  TRPNSIENT  PROBLEM . . .  C Y C L I ) A L  
D 
S U S T I T L E  = AND  TEMPERATURE  CA DS  PUNCHED. 
LABEL = 
DISPLACEMENTS 
REAL  OUTPUT 
SIJBCASE ID = 1 
T I M E  = 0 . 1 2 0 0 0 0 0 E  03 
TEMP' 1 1 2 . 9 3 2 9 3 9 E   0 2  
TEMP' 1 2 2 . 8 7 0 6 7 9 E   0 2  
T E :," p - 1 3 2 . 7 5 0 0 2 4 E   0 2  
T El P 1 4 2 . 7 2 4 6 2 2 E   0  
I t d P *  1 5 2 . 9 3 2 9 3 9 E   0 2  
T E ?.I P * 1 6 2 . 8 7 0 6 7 9 E   0 2  
T EM  P * 1 7 2 . 7 5 0 0 2 4 E   0 2  
TEMP' 
TEMP' 
1 8 2 . 7 2 4 6 2 2 E   0 2  
1 
TEMP' 1 
9 2 . 9 3 2 9 3 9 E  02 
TEMP' 1 100 2 . 9 9 9 9 9 5 E   0 2  
10 2 . 9 3 2 9 3 9 E   0 2  
D 
T I T L E  = IUON-LINEAR  TRANSIENT  PROBLEM . . .  C Y C L I - A L  
SU8TITi .E = AND  TEMPERATURE  CA DS  PUNCHED. 
T E r-1 P 1 8 2 . 7 8 9 7 6 8 E   0 2  
- -. 
LASEL = 
D I S P L A C E M E N T S  
R E A L  OUTPUT 
SUBCASE 19 = 
T I M E  = 0 . 1 5 0 0 0 0 0 E  03 
TEMP' 
TEMP. 1 
T  E 1-1 P * 1 
TEMP' 1 
TEMP* 1 
TcMP '  1 




2 2 . 8 4 @ 6 2 5 E   0 2  
1 2 , 9 1 8 5 6 4 E   0 2  
3 2 . 7 0 0 6 1 O E  02 
4 2 . 6 f i 7 9 4 2 E   0  
5 2 . 9 1 8 5 6 4 E  02 
6 2 . 8 3 C 6 2 5 E  02 
7 2 . 7 0 0 6 1 0 E  02 
8 2 . 6 6 7 9 3 9 E  0 2  
9 2 . 9 1 8 5 6 4 E   0 2  
TEMP* 1 1 0   2 . 9 1 8 5 6 4 E   0 2  
T I T L E  = 
TEMP. 1 1 0 0   2 . 9 9 9 9 8 3 E   0 2  
IqON-LINEAR  TRANSIENT  FRO6LEhl  . . . C Y C L I - A L  
D 
65 





7 2  
7 1  
73 
74 
7 5  
7 6  
77 
7 8  
80 
79 
8 1  
8 2  
83  
8 4  




8 9  
90 
91 
9 2  
93 
9 4  
9 5  
96 
9 7  
98 
99 
1 0 0  
1 0 2  
1 0 1  
1 0 3  
1 0 4  
1 0 5  
L O A D S   A P P L I E   1 0 6  
1 0 7  
1 0 8  
1 1 0  
1 0 9  
1 1 1  
1 1 2  
1 1 3  
1 1 4  
1 1 5  
1 1 6  
1 1 7  
1 1 8  
1 1 9  
1 2 0  
1 2 1  
1 2 2  
1 2 3  
1 2 4  
125 
1 2 6  
L O A D S   A P P L I E ,1 2 7  
1 2 8  
S U E T I T L E  = AND T E Y P E R A T U R E  CARDS PUNCHED. 
LABEL = 
D I S P L A C E M E N T S  
SUBCASE IO = 
REAL  OUTPUT 
T I M E  = 0 . 1 8 0 0 0 0 0 E  03 
TEMP*  1 














2 2 . R 1 3 4 7 4 E   0 2  
1 2 . 9 0 5 5 7 1 E   0 2  
3 2 . 6 5 7 4 0 5 E   2  
4   2 . 6 1 8 5 1 6 E  02 
5 2 . 9 0 5 5 7 1 E   0 2  
6 2 . 8 1 3 4 7 4 E   0 2  
7 2 . 6 5 7 4 0 5 E   2  
8 2 . 6 1 8 5 1 6 E   0 2  
9 2 . 9 0 5 5 7 1 E   0 2  
1 0   2 . 9 0 5 5 7 1 E   0 2  
TEMP'  1 1 0 0   2 . 9 9 9 9 9 3 E   0 2  
T I T L E  = 
D 
S U B T I T L E  = AND TEm.'ERATURE  CA DS  PUNCHED. 
NON-LINEAR  TRANSIENT  PROaLEM . . .  C Y C L I l A L  LOADS A P P L I E  
LABEL = 
DISPLACEMENTS 
REAL  OUTPUT 
SUBCASE I D  = 



























- L I N E A R  
1 2 . 8 1 1 3 8 3 5 E  02 
2 2 . 7 8 9 0 2 8 E   0 2  
4   2 . 5 7 5 2 7 8 E   0 2  
3 2 . 6 1   9 4 4 6 E  02 
6 2 . 7 8 5 0 2 8 E   0 2  
5 2 . 8 3 3 8 3 5 E   0 2  
8 2 . 5 7 5 2 7 8 E   0 2  
7 2 . 6 1 9 4 4 6 E   0 2  
1 0   2 . 8 9 3 8 3 5 E   0 2  
9 2 . 8 3 3 8 3 5 E   0 2  
1 0 0   2 . 9 9 9 9 8 3 E   0 2  
TRANSIENT  PROBLEM . . .  C Y C L I - A L   O A D S   A P P L I E  
S U S T I T L E  = AND TEMPERATURE  CA DS  PUNCHED. 
LABEL = 
DISPLACEMENTS 
REPL  OUTPUT 
SUaCASE I D  = 1 





TEMP*  1 







1 2 . 8 8 3 2 5 2 E   0 2  
2 2 . 7 6 7 0 6 8 E  02 
3 2 . 5 8 5 9 8 1 E  02 
4   2 . 5 3 7 3 3 2 E   0 2  
5 2 . 8 8 3 2 5 4 E  02 
6 2 . 7 6 7 0 6 8 E   0 2  
7 2 . 5 8 5 9 8 4 E   0 2  
9 2 . 8 8 3 2 5 4 E   0 2  
1 0 0   2 . 9 9 9 9 9 0 E   0 2  
1 0   2 . 8 8 3 2 5 2 E   0  
T I T L E  = 
D 
NON-LINEAR  TRANSIENT  PROBLEM . . .  C Y C L I l A L  LOADS A P P L I E  
S U B T I T L E  = AND TEMPERATURE  CA DS  PUNCHED. 
1 2 9  
1 3 0  
1 3 1  
1 3 2  
1 3 3  
1 3 4  
135 
1 3 6  
1 3 7  
1 3 8  
1 3 9  
1 4 0  
1 4 1  
1 4 2  
1 4 3  
1 4 5  
1 4 4  
1 4 6  
1 4 7  
1 4 8  
1 4 9  
1 5 0  
1 5 1  
1 5 3  
1 5 2  
1 5 4  
1 5 5  
1 5 7  
1 5 6  
1 5 9  
1 5 8  
1 6 0  
1 6 3  
1 6 2  
1 6 4  
1 6 5  
1 6 6  
1 6 7  
1 6 8  
1 6 9  
1 7 1  
1 7 2  
1 7 3  
1 7 4  
1 7 5  
1 7 7  
1 7 8  
1 7 9  
1 8 0  
1 8 1  
1 8 2  
1 8 3  
1 8 4  
1 8 5  
1 8 6  
1 8 7  
1 8 9  
1 8 8  
1 9 0  
1 9 1  
1 9 2  
1 6 1  
1 7 0  
1 7 6  
LA8EL = 
DISPLACEMENTS 
REAL  OUTPUT 
SUBCASE I D  = 













T I T L E  = 
D 
S U B T I T L E  = 
LABEL = 
DISPLACEMENTS 
REAL  OUTPUT 












N O N - L I N E A R  
1 2 . 8 7 3 7 2 8 E   0 2  
2 2 . 7 4 7 3 7 1 E   0 2  
3 2 . 5 5 6 4 0 5 E  02 
4 2 . 5 0 3 9 2 5 E   0 2  
5 2 . 8 7 3 7 3 0 E   0 2  
6 2 . 7 4 7 3 7 1 E   0 2  
7 2 . 5 5 6 4 0 6 E   2  
8 2 . 5 0 3 9 2 7 E   0 2  
.9 2 . 8 7 3 7 3 0 E  02' 
1 0 0  2 . 9 3 9 9 8 3 E   0 2  
1 0  2 . 8 7 3 7 2 8 E  02  
TRANSIENT  PROBLEM . . .  C Y C L L A L  LOADS  APPLIE 
AND TEMPERATURE  CARDS  PUNCHED. 
1 
T I M E  = 
TEMP' 
TELP '  
TEMP< 
TEMP' 
T E M P '  
TEMP' 




T E fvl P * 
T I T L E  











1 - NON-  L I EAR 
1 2 . 8 6 5 1 7 1 E   0 2  
2 2 . 7 2 9 7 2 2 E   0  
3 2 . 5 3 0 2 0 6 E   2  
4 2 . 4 7 4 4 3 7 E   0 2  
5 2 . 8 6 5 1 7 3 E   0 2  
6 2 . 7 2 9 7 2 4 E   0 2  
8 2 . 4 7 4 4 3 B E   0 2  
7 2 . 5 3 0 2 0 8 E   2  
9 2 . 8 6 5 1 7 3 E   0 2  
1 0  2 . 8 6 5 1 7 1 E  02 
1 0 0  2 . 9 3 9 9 9 0 E  02 
TRANSIENT  PROBLEM . . .  C Y C L I - A L  LOADS  APPLIE 
D 
S U B T I T L E  = AND TEMPERATURE  CARDS 
LABEL = 
DISPLACEMENTS 
REAL  OUTPUT 
SUBCASE I D  = 1 












T I T L E  = 
D 











NON-L INEAR  TRANSIENT 
PUNCHED. 
1 2 . 8 :  i 7 4 9 3 E  02 
2 2 . 7 1 3 9 2 3 E  02 
4 2 . 4 4 8 3 4 5 E   0 2  
3 2 . 5 0 6 9 6 0 E   0 2  
6 2 . 7 1 3 9 2 3 E   0 2  
5 2 . 8 5 7 4 9 5 E   0 2  
7 2 . 5 0 6 9 6 1 E   0 2  
8 2 . 4 4 8 3 4 7 E   0 2  
1 0   2 . 8 5 7 4 9 3 E  02  
9 2 . 8 5 7 4 9 5 E   0 2  
1 0 0   2 . 9 3 9 9 8 3 E   0 2  
PROBLEM . . .  C Y C L I Z A L  LOADS  APPLIE 
AND TEMPERATURE  CARDS  PUNCHED. 
1 9 3  
1 9 4  
1 9 5  
1 9 6  
1 9 7  
1 9 8  
200 
1 9 9  
2 0  1 
202 
2 0 3  
2 0 4  
2 0 5  
2 0 6  
2 0 7  
208 
209 
2 1  0 
2 1  1 
2 1  2 
2 1  3 
2 1 4  
2 1 5  
216 
2 1  7 
2 1 8  
2 1  9 
2 2 0  
2 2 1  
2 2 2  
2 2 3  
2 2 4  
2 2 5  
2 2 6  
2 2 7  
2 2 8  
2 2 9  
230 
2 3  1 
232 
233 
2 3 4  
2 3 5  
2 3 6  
2 3 7  
238  
2 3 9  
2 4  1 
2 4 2  
2 4 3  
2 4 4  
2 4 5  
2 4 6  
2 4 7  
2 4 8  
2 4 9  
2 5 0  
2 5  1 
2 5 3  
2 5 2  
2 5 4  
2 5 5  
2 5 6  
2 4 0  
LABEL 
DISPLACEMENTS 
REAL  OUTPUT 
T IME = 0 . 3 6 0 0 0 0 0 E   0 3  













T I T L E  = 
S U B T I T L E  = 
LABEL = 
DISPLACEMENTS 
REAL  OUTPUT 
SUBCASE I D  












T I T L E  = 
0 













2 2 . 6 3 9 7 8 5 E   0 2  
1 2 . 8 5 0 6 1 0 E   0 2  
3 2 . 4 8 6 3 0 5 E  J2 
4 2 . 4 2 5 2 1 5 E  0 2  
5 2 . 8 5 0 6 1 3 E  0 2 .  
6 2 . 6 3 9 7 8 8 E  0 2  
7 2 . 4 8 6 3 0 5 E  0 2  
8 2 . 4 2 5 2 1 7 E  0 2  
9 2 . 6 5 0 6 1 3 E  0 2  
1 0  2 . 8 5 0 6 l O E   0 2  
l;O 2 . 9 3 9 9 8 8 E   0 2  
TRANSIENT  PROBLEM . . .  C Y C L I J A L  LOADS A P P L I E  
AND TEMPERATURE  CARDS PUNCHED.  
1 - - 
3 9 0 0 0 0 0 E  03 
1 
1 
1 2 . 8 4 4 4 4 6 E   0 2  
1 3 2 . 4 6 7 9 2 9 E   0 2  
2 2 . 6 6 7 1 4 1 E   0 2  
1 4 2 . 4 0 4 6 7 8 E  02 
*1 
1 
5 2 . 8 4 4 4 4 6 E   0 2  
6 2 . 6 8 7 1 4 1 E   0 2  
1 
1 
7 2 . 4 6 7 9 3 0 E   0 2  
1 
8 2 . 4 0 4 6 7 7 E   0 2  
1 
1 1 0 0   2 . 9 9 9 9 8 5 E   0 2  
1 0   2 . 8 4 4 4 4 6 E   0 2  
9 2 . e 4 4 4 4 6 ~   0 2  
NON-LINEAR  TRANSIENT  PROBLEM . . .  C Y C L I i A L  LOADS A P P L I E  
AND TEMPERATURE  CARDS  PUNCHED. 
LABEL = 
D I S P L A C E I E N T S  
REAL  OUTPUT 
SUBCASE IO = 




1  1 2 . 6 3 8 9 2 6 E   0 2  
1 2 2 . 6 7 5 8 3 5 E   0 2  
TEMP' 1 
TEMP' 
3 2 . 4 5 1 5 6 5 E   0 2  
1 4 2 . 3 8 6 4 1 2 E   0 2  
TEMP' 1 5 2 . 8 3 8 9 2 6 E  02 
TEMP* 
6 2 . 6 7 5 8 3 5 E   0 2  
TEMP*  1 
1 
8 2 . 3 8 6 4 1 3 E   0 2  
7 2 . 4 5 1 5 6 6 E   0 2  
TEMP*  1 9 2 . 8 3 8 9 2 6 E   0 2  
TEMP*  1 
1 
10 2 . 8 3 8 9 2 6 E   0 2  
D 
T I T L E  = NON-LINEAR  TRANSIENT  PROBLEM . . .  C Y C L I L A L  LOADS A P P L I E  
S U B T I T L E  = AND T E M P E R A T U R E  CARDS PUNCHED. 
LABEL = 
TEMP*. 1 
TEMP* i o 0  2 . 9 9 9 9 8 5 E   0 2  
2 5 7  
2 5 9  
2 5 8  
2 6 0  
2 6  1 
2 6 3  
2 6 2  
2 6 4  
2 6 5  
2 6 7  
2 6 6  
2 6 9  
2 6 8  
2 7 0  
2 7  1 
2 7 3  
2 7 2  
2 7 4  
2 7 5  
2 7 6  
2 7 7  
2 7 8  
2 7 9  
2 8 0  
2 8  1 
283 
2 8 2  
2 8 5  
2 8 6  
2 8 7  
2 8 8  
2 8 9  
2 9 0  
2 9 1  
2 9 2  
2 9 3  
2 9 4  
2 9 5  
2 9 7  
2 9 6  
2 9 8  
2 9 9  
300 
3 0  1 
3 0 3  
3 0 2  
3 0 5  
3 0 4  
3 0 7  
306 
3 0 8  
3 0 9  
3 1 0  
3 1 2  
3 1  1 
3 1 3  
3 1 4  
3 1  5 
3 1 6  
3 1 8  
31   7  
31 9 
320 
2 8 4  
O : S P L A C E M E N T S  
REAL  OUTPUT 
SO3CASE 19 = 1 
T T M i  = 0 . 4 5 0 0 0 0 0 E   0 3  
TEMP. 












T I T L E  = 




SUBCASE IO = 
REAL  OUTPUT 
T I M E  0 





T E h l  P 
TEhiP' 
TEMF' 
T E M P '  
T E M P "  
T E hl P ' 
T I T L E  = 
D 
SUET 1 T :.E = 
2 2 . 6 6 5 7 2 5 E  02 
1 2 . 8 3 3 9 8 7 E   0 2  
~ 
1 3 2 . 4 3 6 9 8 1  E 0 2  
1  4 2 . 3 7 0 1 5 2 E   0 2  
1 5 2 . 8 3 3 0 8 9 E   0 2  
1 6 2 . 6 6 5 7 2 8 E   0 2  
1 7 2 . 4 3 6 9 8 2 E   0 2  
1 8 2 . 3 7 0 1 5 3 E   0 2  
1 
1 
9 2 . 8 3 3 8 8 9 E   0 2  
10 2 . 8 3 3 9 8 7 E   0 2  
1 1 0 0  2 . 9 9 9 9 8 5 E   0 2  
~~ 
kON-L IkEAR  TRANSIENT  PROBLEM . . .  C Y C L I - A L   O A D S   A P P L I E  
AND TEMPERATURE  CARDS  PUNCHED. 
1 












K O N - L I N E A R  
1 2 . 8 2 7 0 2 1 E   0 2  
2 2 . 6 5 2 2 5 3 E   0 2  
4 2 . 3 4 5 4 3 1 E   0 2  
3 2 . 4 1 4 2 0 2 E    
5 2 . 8 2 7 0 2 1 E   0 2  
6 2 . 6 5 2 2 5 3 E   0 2  
8 2 . 3 4 5 4 3 2 E   0  
7 2 . 4 1 4 2 0 3 E   0 2  
1 0   2 . 8 2 7 0 2 1 E   0 2  
9 2 . 8 2 7 0 2 1 E   0 2  
1 0 0   2 . 9 3 9 9 8 5 E   0 2  
TRANSIENT  PROBLEM . . .  CYCLI ; ,AL  OADS  APPLIE 
AN0  TEMPERATUEE  CARDS  PUNCHED. 
LAEEL = 
DISPLACEMENTS 
k E P L  OUTPUT 
SIJBCASE IO = 1 
T I M E  = 0.5100000E 03 
T E M P '  
TEMP' 
1  1 2 . 8 1 8 8 1 8 E   0 2  
1 
TEMP' 
2 2 . 6 3 6 2 6 0 E   0 2  
1 3 2 . 3 8 6 2 1   7 E   0 2  
TEMP' 
TEMP' 
4 2 . 3 1 4 7 4 9 E   0 2  
5 2 . 8 1 8 8 1 8 E   0 2  
TFMP' 1 6 2 . 6 3 6 2 6 2 E   0 2  
TEMP' 1 7 2 . 3 8 6 2 1 8 E   0 2  
TEMP' 1 
TEMP" 
8 2 . 3 1 4 7 5 1 E   0 2  
1 
TEhlP- 1 
9 2 . 8 1 8 8 1 8 E  0 2  
1 0  2 . 8 1 8 8 1 8 E   0 2  
TEMP'  1 l h 0  2 . 9 3 9 9 7 8 E   0 2  
T I T L E  = 
D 
NON-LINEAR  TRANSIENT  PROBLEM . . .  C Y C L I 2 A L  LOADS  APPLIE 




3 2  1 
3 2 2  
3 2 3  
3 2 4  
3 2 5  
3 2 7  
3 2 6  
3 2 8  
3 2 9  
3 3 0  
3 3  1 
3 3 3  
3 3 2  
3 3 4  
3 3 5  
3 3 6  
3 3 7  
3 3 9  
3 3 8  
3 4 0  
3 4  1 
3 4 2  
3 4 3  
3 4 4  
3 4 5  
3 4 6  
3 4 7  
3 4 8  
3 4 9  
3 5 1  
3 5 0  
3 5 2  
3 5 3  
3 5 4  
3 5 5  
3 5 7  
3 5 6  
3 5 8  
3 5 9  
3 6 0  
3 6 1  
3 6 3  
3 6 2  
3 6 4  
3 6 5  
3 6 6  
3 6 7  
368 
3 6 9  
3 7 0  
3 7  1 
3 7 2  
3 7 3  
3 7 4  
3 7 5  
3 7 6  
3 7 7  
3 7 8  
3 7 9  
3 8 0  
3 8  1 
3 8 2  
3 8 3  
3 8 4  
D I S P L A C E M E N T S  
HEAL  OUTPUT 
T IME = 0 . 5 4 0 0 0 0 0 E   0 3  












T I T L E  = 
D 




1 2 . 8 1  1 5 8 7 E  0 2  
2 2 . 6 2 1 5 3 1 E   0 2  










4 2 . 2 8 7 1 9 3 E  02 
5 2 . 8 1 1 5 8 4 E   0 2  
6 2 . 6 2 1 5 3 1 E   0 2  
7 2 . 3 6 1 7 2 5 E   0 2  
8 2 . 2 8 7 1 9 3 E   0 2  
9 2 . 8 1 1 5 8 4 E   0 2  
100 2 . 9 9 9 9 8 5 E   0 2  
10 2 . 8 1 1 5 8 7 E  02 
TRANSIENT  PROBLEM . . .  C Y C L I - A L  LOADS A P P L I t  
AND TEMPERATURE  CARDS  PUNCHED 
LABEL = 
DISPLACEMENTS 
REAL  OUTPUT 
SIJDCASE I D  = 1 
T I M E  = 0 . 5 7 0 0 0 0 0 E  03 
TEMP' 1 1 2 . 8 0 5 0 9 8 E   0 2  
TEMP* 
TEMP' 
1 2 2 . 6 0 8 1 1 3 E  02  
1 3 2 . 3 4 0 1 4 3 E   0 2  
TEMP* 1 
TEMP' 
4 2 . 2 6 2 7 0 1 E   2  
1 
TEMP' 1 
5 2 . 8 0 5 0 9 8 E   0 2  




7 2 . 3 4 0 1 4 4 E   0 2  
8 2 . 2 6 2 7 0 2 E   0 2  
TEMP*  1 9 2 . 8 0 5 0 9 8 E  02 
TEMP" 1 
TEMP* 
10 2 . 8 0 5 0 9 8 E   0 2  
1 1'30 2 . 9 3 9 9 7 8 E   0 2  
T I T L E  = NON-LINEAR  TRANSIENT  PROBLEM . . .  C Y C L I - A L  LOADS A P P L I E  
D 
S U B T I T L E  = AND TEMPERATURE  CA DS  PUNCHED. 
LABEL = 
DISPLACEMENTS 
REAL  OUTPUT 
SIJBCASE I D  = 1 













T I T L E  = 













NON-LINEAR  TRANSIENT 
2 2 . 5 2 5 9 5 2 E   0  
1 2 . 7 2 9 2 4 3 E   0 2  
3 2 . 3 2 1 0 1 6 E   0 2  
4 2 . 2 4 0 9 6 3 E   0 2  
5   2 . 7 S 9 2 4 3 E   0 2  
6 2 . 5 3 5 9 5 2 E   0  
8 2 . 2 4 0 9 6 4 E   0 2  
7 2 . 3 2 1 0 1 6 E   0 2  
1 0   2 . 7 9 9 2 4 3 E   0 2  
9 2 . 7 9 9 2 4 3 E   0 2  
1 0 0   2 . 9 9 9 9 8 3 E   0 2  
PROBLEM . . .  C Y C L I - A L  LOADS A P P L I E  
AND TEMPERATURE  CARDS  PUNCHED. 
3 8 5  
386 
3 8 7  
388  
3 8 9  
3 9 0  
3 9 1  
3 9 2  
3 9 3  
3 9 4  
3 9 5  
3 9 6  
3 9 7  
3 9 9  
3 9 8  
4 0 0  
4 0  1 
4 0 2  
4 0 3  
4 9 4  
4 0 5  
4 0 6  
4 0  7 
4 0 9  
4 0 8  
4 1 0  
4 1  1 
41  2  
4 1 3  
4 1 5  
41  4 
4 1 7  
4 1  6 
4 1 8  
41  9  
4 2 0  
4 2  1 
4 2 2  
4 2 3  
4 2 5  
4 2 4  
4 2 6  
4 2 7  
4 2 9  
4 2 8  
4 3 0  
4 3  1 
4 3 3  
4 3 2  
4 3 5  
4 3 4  
4 3 6  
4 3 7  
4 3 8  
4 3 9  
4 4 0  
4 4  1 
4 4 3  
4 4 2  
4 4 4  
4 4 5  
4 4 6  
4 4 7  
4 4 8  
REAL  OUTPUT 
T I M E  = 0 . 6 3 0 0 0 0 0 E  03 
TEMP* 1 1 2 . 7 0 3 9 5 3 E  02 
TEMP* 1 2 2 . 5 8 4 9 6 1 E   0 2  
TEMP* 1 3 2 . 3 0 4 0 0 5 E  02 
TEMP* 1  4 2 . 2 2 . 1 6 5 4 E  02  
TEMP' 1 
TEMP* 1  6 2 . 5 8 4 9 6 1 E  02 
5 2 . 7 3 3 9 5 3 E  02 
TEMP'  1  7 2 . 3 0 4 0 0 6 E  02 
TEMP'  1 8 2 . 2 2 1 6 5 5 E  02 
TEMP'  1 9 2 . 7 9 3 9 5 3 E  02 
TEMP*  1 1 0   2 . 7 9 3 9 5 3 E  02 
TEMP*  1 1 0 0   2 . 9 9 9 9 8 0 E  02 
T I T L E  = 
D 
NON'LINEAR  TRANSIENT  PROBLEM . . .  C Y C L I i A L  
S U B T I T L E  = AND TEMPERATURE  CA DS  PUNCHED. 
LABEL = 
DISPLACEMENTS 
REAL  OUTPUT 
SIJBCASE I O  = 
T I M E  = 0 . 6 6 0 0 0 0 0 E  03 
i E M P -  1  1 2 . 7 8 9 1 7 2 E  02 
TEMP*  1 2 2 . 5 7 5 0 4 6 E   0 2  
TEMP'  1  3 2 . 2 8 8 8 4 5 E  02 
T i M P '  1  4 2 . 2 0 4 4 8 2 E   0 2  
TEMP'  1 
TEMP' 
5 2 . 7 8 9 1 7 2 E  02 
1  6 2 . 5 7 5 0 4 6 E  02 
i E U P  ' 1  7 2 . 2 8 8 8 4 5 E  02 




1 1 0   2 . 7 8 9 1 7 2 E  02 
9 2 . 7 8 9 1 7 2 E  02 
TEMP'  1 1 0 0   2 . 9 9 9 9 8 0 E  02 
T I T L E  = FiON-LINEAR  TRANSIENT  PROBLEM . . .  C Y C L I l A L  
0 
S U B T I T L E  = AND TEMPERATURE  CA DS  PUNCHED. 
LABEL = 
DISPLACEMENTS 
REAL  OIJTPUT 
SLlBCASE IO = 
T I M E  = 0 . 6 9 0 0 0 0 0 E  03 
TEMP'  1  1 2 . 7 8 4 8 5 6 E  02 
TEMP'  1 2 2 . 5 6 6 1   1 1 E 02 
TEMP' 
T E Fdl P * 
3 2 . 2 7 5 3 1 1 E   0 2  
4 2 . 1 8 9 1 8 7 E  02 
TEMP' 
5 2 . 7 8 4 8 5 6 E   0 2  
6 2 . 5 6 6 1 1 1 E  02 
TEMP' 1 
TEMP*  1 
7 2 . 2 7 5 3 1 3 E  02 
8 2 . 1 8 9 1 8 8 E  02 
TEMP'  1 9 2 . 7 8 4 8 5 6 E  02 
TEMP' 1 1 0  2 . 7 8 4 8 5 6 E  02 
TEMP' 1 1 0 0  2 . 9 9 9 9 8 0 E  02 
T I T L E  NON-LINEAR  TRANSIENT  PROBLEM . . . C Y C L I C A L  
D 
S U B T I T L E  = AND TEMPERATURE  CA DS  PUNCHED. 
LABEL = 
DISPLACEMENTS 
REAL  OIJTPUT 





T E rrl P 7 
4 4 9  
4 5 0  
4 5  1 
4 5 2  
4 5 3  
4 5 4  
4 5 5  
4 5 6  
4 5 7  
4 5 8  
4 5 9  
4 6 0  . 4 6 1  
4 6 2  
L O A D S   A P P L I E   4 6 3  
4 6 4  
4 6 5  
4 6 6  
4 6 7  
4 6 8  
4 6 9  
4 7 0  
4 7  1 
4 7 2  
4 7 3  
4 7 4  
4 7 5  
4 7 6  
4 7 7  
4 7 8  
4 7 9  
4 8 0  
4 8  1 
4 8 2  
LOADS  APPLIE 
4 8 3  
4 8 4  
4 8 5  
4 8 6  
4 8  7 
4 8 8  
4 8 9  
4 9 0  
4 9  1 
4 9 2  
4 9 3  
4 9 4  
4 9 5  
4 9 6  
4 9 7  
4 9 9  
4 9 8  
5 0 0  
5 0  1 
5 3 2  
5 0 3  
LOADS  APPLIE 
5 0 4  
5 0 5  
5 0 6  
5 0 7  
5 0 8  
5 0 9  
5 1 0  
5 1  1 
5 1  2 
I 
I SUBCASE I D  = 1 T IME = 0 . 7 2 0 0 0 6 0 E  03 
TEMP' 
TEMP' 
1 1   2 . 7 8 0 9 6 4 E   0 2  
1   2   2 . 5 5 8 0 6 7 E   0 2  
TEMP* I 
TEMP' 




4   2 . 1 7 5 5 4 5 E   0 2  
TEMP' 




6   2 . 5 5 8 0 6 7 E   0 2  
TEMP*  1 
' 7   2 . 2 6 3 2 1 8 E   0 2  
TEMP* 
8 2 . 1 7 5 5 4 6 E   0 2  
TEMP* 
1 9 2 . 7 8 0 9 6 4 E   0 2  
TEMP* 
1 1 0   2 . 7 8 0 9 6 4 E   0 2  
1   1 0 0   2 . 9 9 9 9 8 0 E   0 2  
T I T L E  = NON-LINEAR  TRANSIENT  PROBLEM . . .  C Y C L I I A L  LOADS A P P L I E  
D  
S U B T I T L E  = AND TEMPERATURE  CA DS  PUNCHED, 
LABEL = 
REAL  OUTPUT 
DISPLACEMENTS 
SUBCASE I D  = 1 
TIME = 0 . 7 5 0 0 0 0 0 E  03 
TEMP* 1. 1   2 . 7 7 7 4 5 8 E 0 2  
TEMP'  1 
TEMP* 
2   2 . 5 5 0 8 2 9 E   0 2  
1 
TEMP* 




4  2 . 1 6 3 3 6 5 E   0 2  
5 2 . 7 7 7 4 5 8 E   0 2  





7   2 . 2 5 2 3 9 9 E   0 2  
TEMP'  1 
8   2 . 1 6 3 3 6 4 E   0 2  
TEMP' 
9 2 . 7 7 7 4 5 8 E   0 2  
TEMP' 
1 10 2 . 7 7 7 4 5 8 E   0 2  
1   1 0 0   2 . 9 3 9 9 8 0 E   0 2  
T I T L E  = 
D  
NON-LINEAR  TRANSIENT  PROBLEM . . .  CYCLI3AL   OADS  APPLIE  
S U B T I T L E  = AND TEMPERATURE  CARDS  PUNCHED. 
L A B E L .  = 
REAL  OUTPUT 
DISPLACEMENTS 
SUBCASE I D  = 




1   1   2 . 7 7 4 3 0 2 E   0 2  
TEMP* 
1   2   2 . 5 4 4 3 2 1 E   0 2  
1 3 2 . 2 4 2 7 1 3 E   0 2  
TEMP*  1 
TEMP' 1 
4   2 . 1 5 2 4 7 6 E   0 2  
5   2 . 7 7 4 3 0 2 E   0 2  
TEMP* 
6   2 . 5 4 4 3 2 1 E   0 2  
TEMP' 
1 7   2 . 2 4 2 7 1 3 E   0 2  
1 8 2 . 1 5 2 4 7 6 E   0 2  
TEMP*  1 9 2 . 7 7 4 3 0 2 E    
TEMP'  1 1 0   2 . 7 7 4 2 0 2 E    
.TEMP' 1 1 0 0   2 . 9 P 9 9 8 0 E   0 2  
T I T L E  = NON-LINEAR  TRANSIENT  PROBLEM . . .  C Y C L I I A L  LOADS A P P L I E  
D  
S U B T I T L E  = AND TEMPERATURE  CARDS  PUNCHED. 
LABEL = 
T E r-4 P * 1 
DISPLACEMENTS 
SU6CASE I D  = 
REAL OUTPUT 
1 
5 1  3 
5 1   4  
5 1   5  
5 1   6  
5 1   7  
5 1  8 
' 5 1 9  
5 2 0  
5 2   1  
5 2 2  
5 2 3  
5 2 4  
5 2 6  
5 2 5  
5 2 7  
5 2 8  
5 2 9  
5 3 0  
' 5 3 2  
5 3   1  
5 3 3  
5 3 4  
5 3 5  
5 3 6  
5 3 7  
5 3 9  
5 3 8  
5 4 0  
5 4   1  
5 4 2  
5 4 3  
5 4   4  
5 4 5  
5 4 6  
5 4   7  
5 4 9  
5 4 8  
5 5   1  
5 5 0  
5 5 2  
5 5 3  
5 5 4  
5 5 5  
5 5 6  
5 5 7  
5 5 8  
5 5 9  
5 6 0  
5 6   1  
5 6 2  
5 6 3  
5 6 4  
5 6 5  
5 6 6  
5 6 7  
5 6 8  
5 6 9  
5 7 0  
5 7   1  
5 7 2  
5 7 3  




CL T i M E  = C.8100000E  03 
TEMP' 1 1 2.771460E  02 
TEMP'  1 2 2.538469E 02 
TEMP'  1 3 2.234037E 02 
T T M P -  1 4 2.142735E  02 
T E M P <  1 5 2.771460E  02 
TEMP*  1 6 2.538469E  02 
TEMP'  1 7 2.234039E  02 
TEMP. 1 8 2.142735E  02 
T E M P -  1 9 2.771460E  02 
TEMP'  1 
TEMP'  
10  2.771460E 02 
1 100  2.939980E  02 
T I T L E  = 
D 
NON-LINEAR  TRANSIEKT PROBLEM . . .  CYCLILAL LOADS APPLIE 
SII8TITI.E = AND  TEMPERATURE  CA DS  PUNCHED. 
LABEL = 
DISPLACEMENTS' 
R E A L  OUTPUT 
SlJaCASE I O  = 1 
T I M E  = 0 .8400000E  03 
TEMP'  
T E M P '  
1 
1 2 2.533208E  02 
1 2.768904E  02 
T E M P '  1 
TEMP'  
3 2.226263E  02 
T E M P '  
1 
1 
4 2.134011E  02 
5 2.768906E 02 
TEMP'  1 6 2.533209E  02 
T E M P '  
1 
1 
7 2.226263E  02 
8 2.134012E  02 
TEMP'  ! 9 2.768906E  02 
TEMP'  1 
T E M P *  1 
10  2.768904E  2 
100  2.999980E  02 
T I T L E  = NON-LINEAR  TRANSIENT PROBLEM . . .  CYCLIlAL LOADS APPLIE 
0 




'r E IA 2 1 
SUBCASE ID = 1 
T I M E  = 0.8700000E 03 
T E M P '  1 
TEMP. 
T E M P +  




T E M P *  
T E Pi1 P , 
TEMP* 
TcES,P' 












2 2.528482E  02 
1 2.766606C  02 
4 2.126197E 02 
3 2.219292E  02 
6 2.528482E  02 
5 2.766606E  02 
8 2.126198E 02 
7 2.219293E  02 
10 2.766606E  02 
9 2.766606E  02 
100 2.999980E 02 
TRANSIENT FROSLEM . . .  CYCLI-AL LOADS APPLIE 
AND TEMPERATURE  CARDS  PUNCHED. 
LABEL = 
DISPLACEMENTS 
R E A L  OUTPUT 
SU6CASE I D  = 














































































T I T L E  = 













NON-LIKEAR  TRANSIENT 
1 2 . 7 6 7 0 9 0 E   0 2  
2 2 . 5 2 8 6 7 1 E   0 2  
4 2 . 1 2 9 4 2 4 E   0 2  
3 2 . 2 2 2 8 1 0 E   0 2  
5 2 . 7 6 7 0 9 0 E   0 2  
6 2 . 5 2 8 6 7 1 E   0 2  
7 2 . 2 2 2 8 1 2 E   0  
8 2 . 1 2 9 4 2 6 E   0 2  
1 0   2 . 7 6 7 0 9 0 E   0 2  
9 2 . 7 6 7 0 9 0 E   0 2  
1 0 0   2 . 9 3 9 9 8 0 E   0 2  
PROBLEM . . .  C Y C L I - A L  LOADS A P P L I E  
AND TEMPERATURE  CARDS  PUNCHED. 
DISPLACEMENTS 
REAL  OUTPUT 
SUBCASE I D  = 1 











T I T L E  
D 
S U B T I T L E  = 
LABEL = 
T E rul P * 
DISPLACEMENTS 
REAL  OUTPUT 
SUBCASE IO = 



















T i M P '  
TEMP' 
TEMP 













NON-LINEAR  TRANSIENT 
1 2 . 7 6 9 4 9 2 E   0 2  
2 2 . 5 3 2 7 9 1 E   0 2  
3 2 . 2 3 3 6 6 ' 1 E   0 2  
4 2 . 1 4 1 0 1 7 E   0 2  
5   2 . 7 6 9 4 9 2 E   0 2  
6   2 . 5 3 2 7 9 2 E   0  
8 2 . 1 4 1 0 1 8 E   0 2  
7 2 . 2 3 3 6 7 0 E  02 
1 0   2 . 7 6 9 4 9 2 E  02 
9 2 . 7 6 9 4 9 2 E   0  
1 0 0   2 . 9 3 9 9 8 0 E   0 2  
PROBLEM . . .  C Y C L I C A L  LOADS A P P L I E  
























1 1   0 9 2 6 2 3 3 6  
1 1 1 1 2 2 8 4 1 6  
1 1 1 5 1 6 0 5 7 6  
1 1 1 3 1 9 4 4 9 6  
1 1 1 7 1 2 5 6 5 6  
1 1   1 9 0 9 2 7 3 6  
1 1 2 3 0 2 4 8 9 6  
1 1 2 1 0 5 8 8 1 6  
1 1 2 5 3 0 2 2 7 2  
1 1 2 5 1 7 9 3 9 2  
1 1 2 5 4 2 5 1   5 2  
1 1 2 5 5 . 1 8 0 3 2  
1 1 2 5 6 7 0 9 1 2  
1 1 2 5 7 9 3 7 9 2  
1 1 2 5 9 1 6 6 7 2  
1 1 2 6 0 3 9 5 5 2  
1 1 2 6 1   6 2 4 3 2  
1 1 2 6 2 8 5 3 1 2  
1 1 2 6 4 0 8 1 9 2  
1 1 2 6 5 3 1 0 7 2  
1 1   2 6 6 5 3 9 5 2  
3 . 0 0 0 0 O O E   0 2  
2 . 9 8 7 4 9 8 E   0 2  
2 . 9 6 6 7 6 0 E   0 2  
2 . 9 4 8 8 7 9 E   0 2  
2 . 9 3 2 9 3 9 E   0 2  
2 . 9 1   8 5 6 4 E   0 2  
2 . 9 0 5 5 7 1 E  02 
2 . 8 . ' 3 8 3 5 €   0 2  
2 . 8 8 3 2 5 2 E   0 2  
2 . 8 7 3 7 2 8 E   0 2  
2 .   8 6 5 1   7 1  E 0 2  
2 . 8 5 7 4 9 3 E   0 2  
2 . 8 5 0 6 1  OE 0 2  
2 . 8 4 4 4 4 6 E   0 2  
2 . 8 3 9 9 2 6 E   0 2  
2 . 8 3 3 9 8 7 E   0 2  
2 . 8 2 7 0 2 1 E   0 2  
2 . 8 1 8 8 1 8 E   0 2  
2 . 8 1 1 5 8 7 E  02 
2 . 8 0 5 0 9 8 E   0 2  
2 . 7 9 9 2 4 3 E   0 2  
2 . 7 9 3 9 5 3 E  02 
6 4  1 
6 4  2 
6 4 3  
6 4 5  
6 4 4  
6 4 6  
6 4  7 
6 4 9  
6 4 8  
6 5 0  
6 5 1  
6 5 2  
6 5 3  
6 5 4  
6 5 5  
656 
6 5 7  
658 
6 5 9  
6 6 0  
6 6 1  
6 6 3  
6 6 2  
6 6 4  
6 6 5  
6 6 7  
6 6 6  
6 6 8  
6 6 9  
6 7 0  
6 7  1 
6 7 2  
6 7 3  
6 7 4  
6 7 5  
6 7 7  
6 7 6  
6 7 8  
6 7 9  
6 8 0  
68 1 
6 8 2  
683 
6 8 4  
685 
6 8 7  
686 
6 8 8  
6 8 9  
6 9 0  
6 9  1 
6 9 3  
6 9 2  
6 9 4  
6 9 5  
6 9 6  
6 9 7  
6 9 8  
6 9 9  
7 0 0  
7 0  1 
7 0 2  
7 0 3  









TEMP'  ' 
TEMP' 
TEMP' 









R E A L  OllTPUT 
SlJBCASE I D  = 
POiF!T I D  = 
TEMP' 






T E M P *  
TEMP' 
TEMP'  
T E M P '  
T E M P -  
TEMF '  
TEMP'  
T E M P '  
TEMP'  
T E 1. P * 
T E lrl P ' 
TEhlP' 
T E M P '  
T E M P '  





T E M P '  
TEMP'  
T E M P -  
TEMP' 
l I T L E  = 
C 
SUBTITLE = 
T E r-1 P 7 




SUBCASE I D  = 
POINT I D  = 
TEMP' 
TEMP* 
1 1126778832 2.789172E 02 
1 1 1 2 ~ e 9 9 7 1 2  2 . 7 8 4 8 5 6 ~  0 2  
1 1127022592 2.780964E  02 
1 1127145472 2.777458E  02 
1 
I 1127268352 2.774302E  02 
1127391232 2.771460E  02 
1 11  2751  4   2 2.768904E  02 
1 1127759872  2.767090E 02 
1 1127882752  2.769492E 02 
1 1127636992  2.766606E  02 . , 
NON-LIF!EAR TRANSIENT PROBLEM . . . CYCLI iAL LOADS APPLIE 
AND  TEMPERATURE  CARDS  PUNCHED. 
1 
1 0 3.000000E  02 
1 1109262336  .978250E 02 
1 1111228416  .939788E 02 
1 1 1 131 9 4 ~ 6  2 . 9 0 3 7 5 5 ~   9 2
1 1115160576  2.870679E 02 
1 1117126656  2.840625E 02 
1 1119092736  2.813474E 02 
1 1121058816  2.789028E 02 
1 1123024896  2.767068E 02 
1 1125179392  2.747371E 02 
1 1125302272  2.729722E  02 
1 11254251.52  2.7 3923E  02 
1 1125548032  2.6?9785E  02 
1 1125670912  2.687141E  02 
1 
1 
1125793792 2.675835E  02 
1125916672 2.665725E  02 
1 1126039552 2.652253E  02 
1 
1 
1126162432  2.636260E  02 
1 
1126285312  2.6 1531E  02 
1126408192  2.608113E  02 
1 
1 
1 126531  072  2.5-:5952E  02 
1126653952  2. 84961E  02 
1 
1 
1126776832  2.575046E  02 
1 
1126899712  2.566111E  02 
1 
1127022592  2.558067E  02 
1127145472  2.550829E  02 
1 
1 
1127268352 2.544321E 02 
1127391232 2.538469E  02 
? 1127514112 2 .533208 t  02  
1 
1 
1127636992  2.5 8482E  0  
1127759872  2.5 8671E  02 
1 
NON-LINEAR T R A N S I E N T  PROBLEM . . .  CYCLI)AL LOADS APPLIE 
1127882752  2. 32791E  02 
2 





0 3.000000E 02 





























































































T I T L E  = 
TEMP' 
D 
S U B T I T L E  = 
LABEL = 
DISPLACEMENTS 
REAL  OUTPUT 
SIJBCASE IO = 
TEMP' 

























1 1 1 1 1 2 2 8 4 1 6  
1 1 1 1 3 1 9 4 4 9 6  
1 1 1 1 5 1 6 0 5 7 6  
1 1 1   1 7 1   2 6 6 5 6  
1 1 1 1 9 0 9 2 7 3 6  
1 
1 
1 1 2 1 0 5 8 8 1 6  
1 1   2 3 0 2 4 8 9 6  
1 
1 
1 1 2 5 1 7 9 3 9 2  
1 1 . 2 5 3 0 2 2 7 2  














1 1 1 2 5 5 4 8 0 3 2  
1 
1 1 1 2 5 6 7 0 9 1 2  
1 1 2 5 7 9 3 7 9 2  
1 1 1 2 5 9 1 6 6 7 2  
1 1 1 2 6 0 3 9 5 5 2  
1 1 2 6 1 6 2 4 3 2  
1 2 6 2 8 5 3 1  2 
1 2 6 4 0 8 1   9 2  
1 2 6 5 3 1 0 7 2  
1 2 6 6 5 3 9 5 2  
1 2 6 7 7 6 8 3 2  
1 2 6 8 9 9 7 1  2 
1 1 2 7 0 2 2 5 9 2  
1 1   2 7 1   4 5 4 7 2  
1 1 2 7 2 6 8 3 5 2  
1 1 2 7 3 9 1 2 3 2  
1 
1 1 2 7 5 1 4 1 1 2  
1 
1 1 2 7 6 3 6 9 9 2  
1 
1 1 2 7 7 5 9 8 7 2  
1 1 2 7 8 8 2 7 5 2  
2 . 8 7 3 2 5 2 E   0 2  
2 . 8 0 E 9 3 8 E   0 2  
2 . 7 5 0 0 2 4 E  02 
2 . 7 0 0 6 1 0 E   0 2  
2 . 6 5 7 4 0 5 E   0 2  
2 . 5 8 5 9 8 1 E   0 2  
2 . 6 1 9 4 4 6 E   0 2  
2 . 5 5 6 4 0 5 E   0 2  
2 . 5 3 0 2 0 6 E   0 2  
2 . 5 0 G 9 6 0 E   0 2  
2 . 4 8 6 3 0 5 E   0 2  
2 . 4 6 7 9 2 9 E   0 2  
2 . 4 5 1 5 6 5 E   0 2  
2 . 4 3 6 9 8 1  E 0 2  
2 . 4 1 4 2 0 2 E  02  
2 . 3 8 6 2 1   7 E   0 2  
2 . 3 6 1 7 2 5 E   0 2  
2 . 3 4 0 1 4 3 E   0 2  
2 . 3 2 1 0 1 6 E   0 2  
2 . 3 0 4 0 0 5 E   0 2  
2 . 2 7 5 3 1 1 E   0 2  
2 . 2 6 3 2 1 7 E   0 2  
2 . 2 5 2 3 9 8 E   0 2  
2 . 2 4 2 7 1 3 E   0 2  
2 . 2 2 4 0 3 7 E  02 
2 . 2 2 6 2 6 3 E   0 2  
2 . 2 1 9 2 9 2 E   0 2  
2 . 2 2 2 8 1 0 E  02 
2 . 2 3 3 6 6 9 E   0 2  
2 . 2 8 a 8 4 5 ~  02 
NON-LI I IEAR  TRANSIENT PROBLEM . . .  C Y C L I J A L  LOADS A P P L I E  


























1 1 0 9 2 6 2 3 3 6  
0 
1 1 1 1 2 2 8 4 1 6  
1 1 1 3 1 9 4 4 9 6  
1 1 1 5 1 6 0 5 7 6  
1 1 1 9 0 9 2 7 3 6  
1 1 1 7 1 2 5 6 5 6  
1 1 2 3 0 2 4 8 9 6  
1 1   2 5 1   7 9 3 9 2  
1 1 2 5 3 0 2 2 7 2  
1 1   2 5 4 2 5 1   5 2  
1 1   2 5 5 4 8 0 3 2  
1 1 2 5 7 9 3 7 9 2  
1 1 2 5 6 7 0 9 1 2  
1 1   2 5 9 1   6 6 7 2  
1 1 2 6 0 3 9 5 5 2  
1 1 2 6 1 6 2 4 3 2  
1 1 2 6 2 8 5 3 1 2  
1 1 2 6 5 3 1 0 7 2  
1 1   2 6 4 0 8 1   9 2  
1 1 2 6 6 5 3 9 5 2  
1 1 2 6 7 7 6 8 3 2  
1 1   2 6 8 9 9 7 1  2
1 1 2 1 0 5 0 a 1 6  
3 . 0 0 0 0 0 0 E   0 2  
2 . 8 6 4 5 9 0 E   0 2  
2 . 9 4 9 8 3 9 E   0 2  
2 . 7 2 4 6 2 2 E   0 2  
2 . 7 8 9 7 6 8 E  02 
2 . 6 6 7 9 4 2 E   0 2  
2 . 6 3 8 5 1 6 E   0 2  
2 . 5 7 5 2 7 8 E  02 
2 . 5 3 7 3 3 2 E  02 
2 . 5 0 3 9 2 5 E   0 2  
2 . 4 7 4 4 3 7 E   0 2  
2 . 4 2 5 2 1 5 E  02 
2 . 4 4 8 3 4 5 E   0 2  
2 . 4 0 4 G 7 8 E   0 2  
2 . 2 8 6 4 1 2 E   0 2  
2 . 3 7 0 1   5 2 E   0 2  
2 . 3 4 5 4 3 1  E 0 2  
2 . 3 1 4 7 4 9 E  02  
2 . 2 8 7 1 9 3 E   0 2  
2 . 2 6 2 7 0 1 E  02 
2 . 2 4 0 9 6 3 E   0 2  
2 . 2 2 1   6 5 4 E   0 2  
2 . 2 0 4 4 8 2 E   0 2  
2 . 1 8 9 1 8 7 E   0 2  
7 6 9  
7 7 0  
7 7  1 
7 7 2  
7 7 3  
7 7 5  
7 7 4  
7 7 6  
7 7 7  
7 7 8  
7 7 9  
7 8 0  
7 8 1  
7 8 2  
7 8 3  
7 8 4  
7 8 5  
7 8 6  
7 8 7  
7 8 8  
7 8 9  
7 9 0  
7 9  1 
7 9 2  
7 9 3  
7 9 4  
7 9 5  
7 9 6  
7 9 7  
7 9 8  
7 9 9  
800 
80 1 
8 0 2  
8 0 3  
8 0 4  
8 0 5  
8 0 6  
8 0 7  
8 0 8  
8 0 9  
8 1 0  
8 1  1 
81   2  
8 1 3  
8 1 5  
8 1 4  
81   6  
81   7  
81 9 
8 1 8  
8 2  1 
8 2 0  
8 2 2  
8 2 3  
8 2 5  
8 2 6  
8 2 7  
8 2 8  
8 2 9  
8 3 0  
8 3  1 
832 
8 2 4  
TEMP'  
TEMP' 
T E M P '  
T E M P '  
TEMP'  
T ELI P ' 
TEMF'  
T E M P '  




D I S P L A C E M E N T S  
REAL  OUTPUT 
SIJBCASE IO = 
P O I N T  I D  = 
TEMP'  
T E M P  ' 
T E M P '  
T EM P 
T!:!AP' 
T E M P '  
TEhlP '  
T E ?A P ' 
TEMP'  
T EM P 
TEEP' 
. rmP'  
TELIP' 
T E V P '  
T C M P '  
TEMP'  
T E M P '  
T t M P '  
TEMP. 
TEMP-  
T E M P '  
T E M P '  
T E M P '  
T ,I>! P ' 
' r m P +  
TEMP'  
T C M P '  
TEMP, 
TEMP'  
T E M P '  
T E M P '  
T E M P '  




D I S P L A C E M E N T S  
R E A L  OUTPUT 
SLIBCASE ID = 
TEMP-  
P3INT I D  = 
T € M P '  
TEMP' 
TEMP*  
1 1127022592 2.175545E  02 
1 1127145372 2.163365E 02 
1 1127268352 2.152476E  02 
1 1127791232 2.142735E  02 
1 1127514112 2.134011E  02 
1 11  27636992 2.126197E  02 
1 1127759872 2.129424E 02 
1 1127882752 2 .141017E 02 
NON-LIhEAR TRANSIENT PROELEM . . .  CYCLZ-AL LOADS APPLIE 

































11  09262336 
1 1  11228416 
11  131  93496 





1 1251  79392 
1125302272 
11 254251  52 
1125548032 






1 1  264081  92 
1126531072 
11 26653552 
11  26776832 







1 1  27759872 
1127882752 
3.000000E  02 
2.987498E  02 
2.966760E  02 
2.948879E  02 
2.932333E  02 
2.91  8564E  02 
2.905571E 02 
2.883254E  02 
2.8-,3835E  02 
2.873730E 02 
2.865173E  02 
2.857495E  02 
2 .85061 3E 02 
2.844446E  02 
2.838926E  02 
2.833989E 0 2  
2 .827021E  02  
2.818818E  02 
2.811584E  02 
2.805098E  02 
2.71.9243E 02 
2.789172E  02 
2.784856E  02 
2.774302E 0 2  
2.777458E  02 
2 .771 46GE 02 
2.768906E 02 
2.766606E 02 
2.767090E  02 
2.769492E 02 
2.7.13953E  02 
2 . 7 8 0 9 6 4 ~  0 2  
NON-LItr[.&R TRANSIENT PROBLEM . . .  CYCLI-A1 LOADS APPLIE 




1 1109262336  .978252E 02 
0 3.000000E  2 
1 1111228416  .939790E  02 





























































































T I T L E  = 
E 
S U B T I T L E  = 
LABEL = 
DISPLACEMENTS 
REAL  OUTPUT 
SUaCPSE IO = 
TEMP* 





















T E r w -  




1 1 1 1 5 1 6 0 5 / ' 6  
1 
1 1 1 7 1 2 6 6 5 6  
1 1 1 9 0 9 2 7 2 6  
1 1 1 2 1 0 5 8 8 1 6  
1 
1 
1 1 2 5 0 2 4 8 9 6  
1 
1 1 2 5 1 7 8 3 9 2  
1 1 2 5 3 0 2 2 7 2  
1 
1 1 1   2 5 4 2 5 1   5 2  
1 1 2 5 5 4 8 0 3 2  
1 
1 1 1   2 5 7 9 3 7 9 2  
1 1 2 5 6 7 0 9 1 2  
1 
1 
1 1 2 5 9 1 6 6 7 2  
1 
1 1 2 6 0 3 9 5 5 2  
1 
1 1   2 6 1   6 2 4 3 2  
1 
1 1 2 6 2 8 5 3 1 2  
1 
1 1 2 6 4 0 8 1 9 2  
1 1 2 6 5 3 1 0 7 2  
1 
1 
1 1 2 6 6 5 3 9 5 2  
1 1 2 6 7 7 6 8 3 2  
1 
1 1 1 2 6 8 9 9 7 1 2  
1 
1 1 2 7 0 2 2 5 9 2  
1 1 2 7 1 4 5 4 7 2  
1 
1 1 1 2 7 3 9 1 2 3 2  
1 1 2 7 2 6 8 3 5 2  
1 1 1 2 7 5 1 4 1 1 2  
1 1 1   2 7 6 3 6 9 9 2  
1 1 1 2 7 7 5 9 8 7 2  
1 1 1   2 7 8 8 2 7 5 2  
2 . 8 7 0 6 7 9 E   0 2  
2 . 8 1 3 A ' 7 4 E   0 2  
2 . 8 3 0 6 2 5 E  02  
2 . 7 6 7 C 6 8 E   0 2  
2 . 7 8 9 0 2 8 E   0 2  
2 . 7 4 7 3 7 1 E   0 2  
2 . 7 2 9 7 2 4 E   0 2  
2 . 7 1 3 9 2 3 E   0 2  
2 . 6  , 9 7 8 8 E  0 2  
2 . 6 8 7 1 4 1 E   0 2  
2 . 6 7 5 8 3 5 E   0 2  
2 . 6 6 5 7 2 8 E  02 
2 . 6 5 2 2 5 3 E   0 2  
2 . 6 2 1 5 3 1 E   0 2  
2 . 6 3 6 2 6 2 E   0 2  
2 . 5 '  5 9 5 2 E  0 2  
2 .   E 0 8 1   1 3 E   0 2  
2 . 5 8 4 9 6 1 E   0 2  
2 . 5 7 5 0 4 6 E   0 2  
2 . 5 5 8 0 6 7 E   0 2  
2 . 5 6 6 1 1 1 E  02 
2 . 5 5 0 8 3 0 E   0 2  
2 . 5 4 4 3 2 1 E   0 2  
2 . 5 3 8 4 6 9 E   0 2  
2 . 5 3 3 2 0 9 E   0 2  
2 . 5 2 8 6 7 1 E   0 2  
2 . 5 2 8 4 8 2 E   0 2  
" ~ 
2 . 5 3 2 7 9 2 E   0 2  
NDN-LINEAR  TRANSIENT  PROBLEM . . .  C Y C L I - A L  LOADS A P P L I E  



























1 1   0 9 2 6 2 3 3 6  
0 
1 1 1 1 2 2 8 4 1 6  
1 1 1   3 1   9 4 4 9 6  
1 1 1 5 1 6 0 5 7 6  
1 1   1 7 1   2 6 6 5 6  
1 1   1 9 0 9 2 7 3 6  
1 1 2 1 0 5 8 8 1 6  
1 1 2 3 0 2 4 8 9 6  
1 1   2 5 1   7 9 3 9 2  
1 1   2 5 3 0 2 2 7 2  
1 1   2 5 4 2 5 1  52 
1 1 2 5 5 4 8 0 3 2  
1 1   2 5 6 7 0 9 1   2  
1 1 2 5 7 9 3 7 9 2  
1 1 2 5 9 1 6 6 7 2  
1 1 2 6 0 3 9 5 5 2  
1 1 2 6 2 8 5 3 : Z  
1 1   2 6 1   6 2 4 3 2  
1 1   2 6 4 0 8 1   9 2  
1 1 2 6 5 3 1 0 7 2  
1 1 2 6 6 5 3 9 5 2  
1 1 2 6 7 7 6 8 3 2  
1 1 2 6 8 9 9 7 1 2  
1 1 2 7 0 2 2 5 9 2  
1 1 2 7 1 4 5 4 7 2  
3 . 0 G 0 @ 0 0 E   0 2  
2 . 9 5 2 1 0 2 E   0 2  
2 . 8 7 3 2 5 4 E   0 2  
2 . 8 0 6 0 4 1 E   0 2  
2 . 7 5 0 0 2 4 E   0 2  
2 . 7 0 9 6 1 0 E   0 2  
2 . 6 5 7 4 0 5 E   0 2  
2 . 5 8 5 9 8 4 E   0 2  
2  :619446E 02 
2 . 5 5 6 4 0 6 E   0 2  
2 . 5 3 0 2 0 8 L   0 2  
2 . 5 0 6 9 6 1 E   0 2  
2 . 4 0 6 3 0 5 E   0 2  
2 . 4 6 7 9 3 0 E   0 2  
2 . 4 5 1 5 6 6 E   0 2  
2 . 4 3 6 9 8 2 E   0 2  
2 . 4 1 4 2 0 3 E  02 
2 . 3 8 5 2 1 8 E   0 2  
2 . 3 6 1  7 2 5 E  0 2  
2 , 3 4 0 1   4 4 E   0 2  
2 . 3 2 1 0 1 6 E   0 2  
2 . 3 0 4 0 0 6 E   0 2  
2 . 2 8 8 8 4 5 E   0 2  
2 . 2 7 5 3 1  3E 0 2  
2 . 2 6 3 2 1  8 E  0 2  
2 . 2 5 2 3 9 9 E   0 2  
8 9 7  
898 
8 9 9  
900 
90 1 
9 0 2  
9 0 4  
9 0 3  
9 0 5  
9 0 6  
90 7 
9 0 8  
910 
9 0 9  
9 1  1 
91  2 
91 3 
91   4  
* 9 1 6  
91  5  
91   7  
91 9 
9 1 8  
9 2 0  
9 2  1 
9 2 3  
9 2 2  
9 2 4  
9 2 5  
9 2 6  
9 2 7  
9 2 8  
9 2 9  
9 3 0  
9 3  1 
9 3 2  
9 3 3  
9 3 4  
9 3 5  
9 3 6  
9 3 7  
9 3 8  
9 3 9  
9 4 0  
9 4  1 
9 4 2  
9 4 3  
9 4 4  
9 4 5  
9 4 6  
9 4 7  
9 4 8  
9 4  9 
9 5 0  
9 5  1 
9 5 2  
9 5 3  
9 5 4  
9 5 5  
9 5 6  
9 5 7  
9 5 9  
9 5 8  













S U X A S E  I O  = 
P O I N T  I D  = 
TEMP'  






T E M P '  
T E M P '  
T I IMP-  
TEMP*  
T EM P * 
TEMP'  
TEMP'  




T E M P *  
T EM P * 
T E r-1 P * 
T E rbl P - 
TEhlP. 
TEMP'  
T E M P *  
T Z M P '  











R E A L  OUTPUT 
SUBCASE IO = 
P O I N T  I D  = 






1 1127260352 2.242713E 0 2  
1 1127391232 2.234039E  02 
1 1127514112 2.226263E  02 
1 1127636992 2.219293E  02 
1 1127759872 2.222812E 02 
1 1127882752 2.233670E  02 
NON-LIKEAR T R A N S I E N T  PROBLEM . . .  CYCL1:AL  LOADS APPLIE 








































1 1  171  26655 
11  19092736 
1121058816 
1123024896 
11  251  75392 
11  253Q22i2 






11  261  62432 
1126285312 
1126408142 
11 2653 10'72 
1126653952 
1126776832 
11  268937'2 
1127022592 




3.000000E  02 
2.943839E  02 
2.864590E  02 
2.789768E  02 
2.724622E  02 
2.667939E  02 
2.618516E  02 
2.575278E  02 
2.537332E 02 
2.503927E  02 
2.474438E  02 
2.448347E  02 
2.425217E  02 
2.404677E 02 
2.386413E  02 
2.370153E  02 
2.345432E  02 
2.314751E 02 
2.287193E  02 
2.262702E  02 
2.240964E  02 
2.221655E  02 
2.204483E  02 
2.189188E  02 
2.175546E  02 
2.163364E  02 
2.152476E 02 
2.142735E  02 
2.13401 2E 02 
1 127636992 2.126198E 02 
1127759872 2.129426E  02 
1127882752 2.141018E 02 
NON-LIhEAR TRANSIENT PROBLEM . . .  CYCLI2AL LOADS APPLIE 
AND  TEMPERATURE CARDS PUNCHED. 
9 
? 
1 0 3.000000E  02 
1 1109262336 2.987498E  02 
1 1111228416 2.966760E  02 
1 1113194496 2.948879E  02 
1 1115160576 2.932939E 02 



























































































T I T L E  = 
D 
S U B T I T L E  = 
LABEL = 
DISPLACEMENTS 
REAL  OUTPUT 
SUBCASE I D  = 































1 1 1 9 0 5 2 7 3 6  
1 
1 1 2 1 0 5 8 8 1 6  
1 1 2 3 0 2 4 8 9 6  
1 1 1 2 5 1 7 9 3 9 2  
1 
1 
1 1 2 5 4 2 5 1   5 2  
1 1 2 5 3 0 2 2 7 2  
1 
1 
11   2554803 .2  
1 
1 1 2 5 6 7 0 9 1  2 
1 1   2 5 7 9 3 7 9 2  
1 1 1   2 5 9 1  6672 
1 1 1 2 6 0 3 9 5 5 2  
1 1 1   2 6 1 6 2 4 3 2  
1 1 1 2 6 2 8 5 3 1 2  
1 
1 
1 1 2 6 4 0 8 1 9 2  
1 1 2 6 5 3 1 0 7 2  
1 1 1 2 6 6 5 3 5 5 2  
1 1 1  2 6 7 7 6 8 3 2  
1 
1 
1 1 2 6 8 9 9 7 1 2  
1 1 2 7 0 2 2 5 9 2  
1 
1 
1 1 2 7 1 4 5 4 7 2  
1 1 2 7 2 6 8 3 5 2  
1 1 1 2 7 3 9 1 2 3 2  
2 . 9 0 5 5 7 1  E 0 2  
2 , 8 : , 3 8 3 5 E  02 
2 . 8 8 3 2 5 4 E   0 2  
2 . 8 7 3 7 3 0 E  02 
2 . 8 6 5 1 7 3 E  02 
2 . 8 5 0 6 1 3 E  02 
2 . 8 5 7 4 9 5 E  02 
2 . 8 4 4 4 4 6 E   0 2  
2 . 8 3 8 9 2 6 E   0 2  
2 . 8 3 3 9 8 9 E  02 
2 . 8 2 7 0 2 1 E  02 
2 . 8 1 8 8 1 8 E   0 2  
2 . 8 1  1 5 8 4 E  02 
2 . 7 ? 9 2 4 3 E   0 2  
2 . 8 0 5 0 9 8 E  02 
2 . 7 " 3 9 5 3 E   0 2  
2 . 7 8 9 1  7 2 E  02 
2 . 7 8 0 9 6 4 E  02 
2 . 7 8 4 8 5 6 E  02 
2 . 7 7 7 4 5 8 E   0 2  
2 . 7 7 4 3 0 2 E   0 2  
2 . 7 7 1   4 6 0 E   0 2  
1 1 1   2 7 5 1   4 1  2  2 . 7 6 8 9 0 6 E   0 2  
1 1 1 2 7 6 3 6 9 9 2  2 . 7 6 6 6 0 6 E  02 
1 1 1 2 7 7 5 9 8 7 2  2 . 7 6 7 0 9 0 E  02 
1 1 1 2 7 8 8 2 7 5 2  2 . 7 6 9 4 9 2 E  02 
NON-LINEAR  TRANSIENT  PROBLEM . . .  C Y C L I - A L  LOADS A P P L I E  
AND TEMPERATURE  CARDS  PUNCHED. 































1 1 0 0 2 6 2 3 3 6  
1 1   1 1 2 2 8 4 1 6  
1 1 1 3 1 9 4 4 9 6  
1 1   1 5 1 6 0 5 7 6  
1 1 1 7 1 2 6 6 5 6  
1 1 1 9 0 9 2 7 3 6  
1 1 2 3 0 2 4 8 9 6  
1 1 2 1 0 5 3 8 1 6  
1 1 2 5 1 7 9 3 9 2  
1 1 2 5 3 0 2 2 7 2  
1 1 2 5 4 2 5 1 5 2  
1 1  2 5 5 4 8 0 3 2  
1 1 2 5 6 7 0 4 1  2 
1 1 2 5 7 9 3 7 9 2  
1 1 2 5 9 1 E 6 7 2  
1 1 2 6 0 3 9 5 5 2  
1 1 2 6 2 8 5 3 1 2  
1 1 2 6 1 6 2 4 3 2  
1 1   2 6 4 0 8 1   9 2  
1 1 2 6 5 3 1 0 7 2  
1 1 2 6 6 5 3 9 5 2  
1 1 2 6 7 7 6 6 3 2  
1 1 2 6 8 9 9 7 1 2  
1 1   2 7 0 2 2 5 9 2  
1 1   2 7 1   4 5 4 7 2  
1 1 2 7 2 f i 8 3 5 2  
1 1 2 7 3 9 1 2 3 2  
~- 
3.COOOOOE 02 
2 . 9 8 7 4 9 8 E   0 2  
2 . 9 6 6 7 6 0 E   0 2  
2 . 9 4 8 8 7 9 E  02 
2 . 9 3 2 9 3 9 E   0 2  
2 . 9 1 8 5 6 4 E  02 
2 . 9 0 5 5 7 1 E   0 2  
2 . 8 2 3 8 3 5 E  02 
2 . 8 8 3 2 5 2 E   0 2  
2 . 8 7 3 7 2 8 E  02 
2 . 8 6 5 1 7 1 E  02 
2 . 8 5 7 4 9 3 E  02  
2 . 8 5 0 6 1 0 E  02 
2 . 8 4 4 4 4 6 E  02 
2 . 8 3 8 9 2 6 E  02 
2 . 8 3 3 9 8 7 E  02 
2 . 8 2 7 0 2 1 E  02 
2 . 8 1 8 8 1 8 E  02 
2 . 8 1 1 5 8 7 E   0 2  
2 . 8 0 5 0 9 8 E   0 2  
2 . 7 ? 9 2 4 3 E  02 
2 . 7 > 3 9 5 3 E   0 2  
2 . 7 8 4 8 5 6 E   0 2  
2 . 7 8 0 9 6 4 E  02 
2 . 7 7 4 3 0 2 E   0 2  
2 . 7 7 ' 1 4 5 8 E  02 
2 . 7 7 1 4 6 0 E   0 2  
2 . 7 8 9 1  7 2 ~  02 
1 0 2 5  
1 0 2 6  
1 0 2 7  
1 0 2 8  
1 0 2 9  

















0 3  1 
0 3 3  
0 3 2  
0 3 4  
0 3 5  
0 3 6  
0 3 7  
0 3 8  
0 3 9  
0 4 0  
0 4  1 
0 4  2 
0 4 3  
0 4 4  
0 4 5  
0 4 7  
0 4 6  
1. . 
1 0 4 9  
1 0 4 8  
1 0 5 0  
1 0 5 1  
1 0 5 2  
1 0 5 3  
1 0 5 4  
1 0 5 5  
1 0 5 6  
1 0 5 7  
1 0 5 8  
1 0 5 9  
1 0 6 0  
1 0 6 1  
1 0 6 2  
1 0 6 3  
1 0 6 4  
1 0 6 5  
1 0 6 7  
1066 
1 0 6 8  
1 0 6 9  
1 0 7 0  
1 0 7 1  
1 0 7 2  
1 0 7 3  
1 0 7 4  
1 0 7 5  
1 0 7 6  
1 0 7 7  
1 0 7 8  
1 0 7 9  
1080 
1 0 8 1  
1 0 8 2  
1 0 8 3  
1 0 8 4  
1 0 3 5  
1 0 8 6  
1 0 8 7  





T I T L E  I 
D 




SUBCASE IO = 







T E M P '  
TEMP' 
TEIAP '  




T E M P '  
TEMP 
TEAlP' 
T E M P *  
T E M P '  
TEMP' 
TEMP* 
T E M P -  
TEMP' 
T E r,q F * 











1 1 2 7 6 3 6 9 9 2   2 . 7 6 6 6 0 6 E   0 2  
1 1 2 7 5 1 4 1 1 2   2 . 7 6 8 9 0 4 E   2  
1 
1 1 2 7 7 5 9 8 7 2   2 . 6 7 0 9 0 E   0 2  
1 1   2 7 8 8 2 7 5 2   2 . 7 6 9 4 9 2 E   0 2
NON-LINEAR  TRANSIENT  PROBLEM . . .  C Y C L l l A L  LOADS A P P L I E  


































1 1 0 9 2 6 2 3 3 6  
0 
1 1 1 1 2 2 8 4 1 6  
1 1 1 5 1 6 0 5 7 6  
1 1   1 3 1   9 4 4 9 6  
1 1   1 7 1   2 6 6 5 6  
1 1 1 9 0 9 2 7 3 6  
1 1 2 1 6 5 8 2 1 6  
1 1 2 3 0 2 4 8 9 6  
1 1 2 5 3 C 2 2 7 2  
1 1  2 5 1   7 9 3 9 2  
1 1   2 5 4 2 5 1   5 2  
1 1  2 5 5 4 3 0 3 2  
1 1 2 5 7 9 3 7 9 2  
1 1 2 5 6 7 0 9 1 2  
1 1 2 6 0 7 9 5 5 2  
1 1 2 5 9 1 6 6 7 2  
1 1 2 6 1 6 2 4 3 2  
1 1 2 6 2 8 5 3 1 2  
1 1 2 6 4 0 8 1   9 2  
1 1   2 6 5 3 1   0 7 2  
1 1 2 6 6 5 3 9 5 2  
1 1 2 6 8 9 9 7 1 2  
1 1 2 7 0 2 2 5 9 2  
1 1 2 7 1 4 5 4 7 2  
1 1  2 7 2 6 8 3 5 2  
1 1 2 7 5 1 4 1 1 2  
1 1 2 7 3 9 1 2 3 2  
1 1 2 7 6 3 5 9 9 2  
1 1 2 7 7 5 9 8 7 2  
1 1 2 7 8 8 2 7 5 2  
1 1 2 6 7 7 6 8 3 2  
3.OGOOOOE 0 2  
2 . 9 - 4 9 9 8 8 E   0 2  
2 . 9 - 9 9 9 8 E   0 2  
2 . 9 : , 9 9 8 8 E   0 2  
2 . 9 ? 9 9 9 5 E   0 2  
2 . 9 3 9 9 8 3 E   0 2  
2 . 9 2 9 9 9 3 E   0 2  
2 . 9 2 9 9 8 3 E   0 2  
2 . 9 - ! 9 9 9 0 €  02 
2 , 9 - , 9 3 8 3 E   0 2  
2 . 9  , 9 9 9 O E  0 2  
2 . 9  , 9 9 8 3 E  0 2  
2 . 9 : ' 9 9 8 8 E   0 2  
2 . 9 : ' 9 9 8 5 E   0 2  
2 , 9 : , 9 9 8 5 E ,   0 2  
2 , 9 : , 9 9 8 5 E  02 
2 . 9 ? 9 9 8 5 €   0 2  
2 , 9 ' , 9 9 7 8 E   0 2  
2 . 9 : , 9 9 8 5 E  02 
2 . 9 7 ' 9 9 7 8 E   0 2  
2 ,9 : !9983E 02 
2 . 9 ? 9 9 8 0 E   0 2  
2 . 9 ' 9 9 8 0 E  02 
2 . 9 " 9 9 8 0 E  02  
2 , 9 * , 9 9 8 0 E   0 2  
2 . 9 ? 9 9 8 0 E   0 2  
2 .9F19980E 02 
2 . 9 3 9 9 8 0 E  02 
2 . 9 9 9 9 8 0 E  G2 
2 . 9 9 9 9 8 0 E  02 
2 . 9 5 9 9 8 0 E  02 
2 . 9 3 9 9 8 D E  02 
1 0 8 9  
1 0 9 0  
1 0 9 1  
1 0 9 2  
1 0 9 3  
1 0 9 5  
1 0 9 4  
1 0 9 6  
1 0 9 7  
1 0 9 8  
1 0 9 9  
1 1 0 1  
1 1 0 0  
1 1 0 2  
1 1 0 3  
1 1 0 4  
1 1 0 5  
1 1 0 7  
1 1 0 6  
1 1 0 8  
1 1 0 9  
1 1 1 0  
1 1 1 1  
1 1 1 3  
1 1 1 2  
1 1 1 5  
1 1 1 4  
1 1 1 6  
1 1 1 7  
1 1 1 9  
1 1 1 8  
1 1 2 1  
1 1 2 0  
1 1 2 2  
1 1 2 3  
1 1 2 4  
1 1 2 5  
1 1 2 6  
1 1 2 7  
1 1 2 8  
1 1 2 9  
1 1 3 1  
1 1 3 0  
1 1 3 2  
1 1 3 3  
1 1 3 4  
* * * EN0 OF JOB * * 






























































0 E - S E C  
0 E - S E C  
3 E-SEC 
3 E-SEC 
4 E - S E C  
6 E-SEC 
1 0   E - S E C  
3 1   E - S E C  
1 5   E - S E C  
3 1   E - S E C  
39 E-SEC 
40 E-SEC 
40 E - S E C  
4 1   E - S E C  
42 E-SEC 
43 E - S E C  
43 E - S E C  
50 E-SEC 
50 E - S E C  
51 E-SEC 
52 E-SEC 




63 E - S E C  
63 E-SEC 
64 E - S E C  
63 E-SEC 
7 1   E - S E C  




































I G - C N T  
I O - C N T  
I O - C N T  
I O - C N T  
I O - C N T  
I O - C N T  
I O - C N T  
I O - C N T  
I O - C N T  
I O - C N T  
I O - C N T  
I O - C N T  
i o - C N T  
I O - C N T  
I O - C N T  
I O - C N T  
I O - C N T  
I O - C N T  
I O - C N T  
I O - C N T  
I O - C N T  
I O - C N T  
I O - C N T  
I O - C N T  
I O - C N T  
I O - C N T  
I O - C N T  
I O - C N T  
I O - C N T  
I O - C N T  
I O - C N T  
I O - C N T  




G N F I  
XCSA 
I F P 1  
XSOR 
DO 















1 1  
1 2  
1 1  
1 2  
1 5  
1 5  
1 7  
17 






BEGN N S 0 2  
LEFT 48432 







GP2  END 
PLTHBDY  BEGN 
PLTHBDY  END 
PLTSET  B GN 
PLTSET  END 








E X I T  BEGN 
G O D D A R D  S P 4 C E  F L I G H T  C E N T E R  N A S A  












v v  I 
v v  I 













E w www w 
E 'h; u w w  w 
E 
EEEEEEF ww ww 
#W w v  
W 
w w w  
W kJ W 
PROGRAM 
ED  PUCZINELLI 
C L I F F  JACKSON 
REG MITCHELL 





DATE 1 /  1 / 7 6  
T I M E  8 . 0 4 . 0 4  
* * * * r r * * * ,  
* CAS€ 1 * 
* * * * r r . . * * r  
PJOBLEM TITLE GEE.ERATE RCClMTX AND  RADLST  CARDS . . .  PROBLEM  TWELVE " " " " " " _  
CASE  CONTROL  CARD _ _ " " _ " " " " "  
COLUMNS V A R I A B L E   V A L U E  
3 - 1 6  I ENDTM 1 
1 7 - 2 4  NT D 
2 5 - 3 2  NVFCAL 0 
3 3 - 4 0  NFE 0 
4 1  - 4 8  N FS 0 
49-56 RMAX 3.0 
C E S C R I P T I O N  
ENTER  CPU T IME  USED ON JOE  CARE ( I N   M I N U T E S - - U S E  H FOR O N E - H A L F   M I N U T E )  
D E F A U L T   I E N D T h l = 1 0 0 0 0 0   ( S E E   D O C U M E N T A T I C N ) .  
GT 0 -COPY  INPUT DATA  ONTO  TAPE ( U N I T  2 )  FOR RESTART USE 
LE 0 -DO NOT  COPY INPUT  DATA  CNTO  TAPE ( U N I T  2 )  FOR RESTART  USE 
ZT 0 - V F   C A L C U L A T E D   U S I N G   F I N I T E   D I F F E R E N C E  METHOD 
EO 0 -PROGRAM  SELECTS  METHOD  TO  BE  USED  (SEE  DOCUhlENTATION) 
LT  0 -VF   CALCULATED  USING CONTOUR I N T E G R A T I O N  METHOD 
L E  0 -MESH S I Z E  FOR EACH ELEMENT S P E C I F I E D  ON INPUT  DATA 
GT 0 -MESH S I Z E  SET  O 1 BY 1 FOR EACH  ELEMENT.   (OVERRIDES  INPUT  DATA)  
GE 0 -SHADING  CONSIDERED  USING  DATA FROM I N P U T  
LT  0 -NEGLECT  ALL   SHADING 
MAXIMUM  AREA/DISTANCE  RATIO.   DEFAULT RhlAX = 0 . 1  (SEE  DOCUMENTATION).  
NASTRAN  FORMATTED  INPUT 
SEMI-SORTED ELILK  DATA  ECHO 
I 2 3 4 5 6 7 B 9 10 







G R I D  
G R I D  
G R I D  
G R I D  
GRID 
GRID 
G R I D  
GRID 
G R I D  
G R I D  































. I  
.2 
. 3  
0 .  
. 1  
.2 
0 .  
. 3  
0 .  
- .05 












, 1  
. 1  
. 1  
. 1  
.2 
- . l  
.05 






















0 .  
0 .  
0. 
0 .  
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0.  
3 
NUVEERS OF COMPLETE  LOGICAL  CARD  TYPES  DETtL‘TED 
CHELIY 6 CORD1 = D COR02 = 0 GROSCT = G C i H l D  = 1 1  PHBOY = 2 . VIEW = 1 
* * * * * l * * * * * + . t * . f , * * ~ ~ , ~ * * * ~ . . 4 ~ * * ~ * * * * “ ~ , * $ ~ ~ * * ~ * * ~ . * ~ ~ * ~ ~ * ~ . ~ * * . * * . * . * ~ ~ * ~ ~ ~ * * * * * * * * * * * * * * ~ ~ ~ . * $ * * * * * * * * * * * * * . * ~ * . * . . $ . * * * * * * * * * *  
WARNING 33 . . . . .  103 LOGICAL  CARO(S)  DETECTED OF T Y P E ( S )  NOT RECOGNIZED BY VIEW 
Y 
VIEW  FACTORS *****.+.*.** 
AREA ELEM  TO  ELEM = VIEW FACTOR ELEM TO ELEM = VIEW  FACTOR ELEMENT 
VF SUM FROM 







. . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . .  
PROGRAM SUMMARY  FOR CASE 1 
* f * * * * * * * * . * l * * * * * * . I l * t ) t  
PROGRAM TERMINATED  NORMALLY _____""."__""""""- 
CPU T IME(SEC9NDS)  " " " _ " " " " "  
PROCESSING OF INPUT DCTA= 0 
VIEW  FACTOR  OMPUTATIONS= 0 
NUMBER OF V I E W  FACTOR  CCMPUTATIONS """."""""""""""""- 




REQUESTED  CORE SPACE  LLOWS  THE  INPUT  DA A  GENERATED _ _ _ _ _ " _ " _ " _ " " _ _ " " " -  " .. . 
272  ELEMENTS 
599 SUD-ELELiENTS 
1232  SUS-ELEMENTS 
816 G R I D   P O I N T S  
AFTER  COMPRESSION 
54 SUB-ELEMENTS 
6 ELEMENTS 
1 1  G R I D   P O I N T S  
53K  BYTES  OF CORE  WE3E NOT USED I N  T H I S   C A S E .  _ " " " " " _ _ " " " " " " " " " " " "  """"- 
( 5 5 K  ON ELEMENTS, 53K ON SUS-ELEMENTS AND 5 6 K  ON G R I D   P O I N T S . )  
******.,*..*.. 
* END  CASE 1 * . 
. ****** . ******  
. . . . . . . . . . . . . . . . . . . . . . .  
* * * *  RUN COMPLETED * * - *  
u u ~ * * * t * * t * * * * * * . * * * * * *  
RADMTX 1 .o .o  .o 
2.0 . o  
3.0 
. o  
.o .o  
4.; . o  
5 . 0  
. o  
. o  
6 . 0  










. o  
600 700 
* I * *  
* * * *  
* I  
* *  
* t  
1 .  
* *  
* ?  
* t  
* *  
* I  
* I  
* f  
. *  
* *  
* *  
* *  
* *  
* *  
* * * *  
4 * * *  
* * * * * * . * * * * *  
* * * * * * * *  * * *  
N A S T R A N  
MSC - e 
VERSION DEC 1 2 .  1973 
I B M  360-370 S E R I E S  
MODELS 91 .95 
* ? * * * * . * . . . * *  
* * * * * * * * * * * *  
* I * *  
* * t f  
* *  
* *  
I' 
* *  
t t  
* *  
. r  
* *  
. *  
* .  
* *  
* *  
* *  
I *  
* t  
* *  
* * * *  
* *  
. * * a  
JANUARY 13. 1976 NASTRAN 12/12/73 PAGE 
N A S T R A N   E X E C U T I V E   C O N T R O L   D E C K  E C H O  . 
$ 
$ * l * t * . . t . f * r t f * * * , * * * * * , * * * * * * * * * * * * * * * * * * * * * * * ~ * * * * * u * * * * * ~ * * * * * * * * * * * * ~ , * * * * *  
$ * - * * , r l . i t . r~ * * * * , l * * * * * . * * * * * *~* * * * * * * * * * * * * * *~* *~* * * * * * * * * * * * * * * * * * * * * * * * * * *~  
s 
$2 
I D  CLASS  PROBLEM  THIRTEEN.  C.E.   JACKSON 
16 r.iAXIMUM  CPU TIME  ALLOWED FOR THE  JOB 
$ 
T 11.1~ I O  
5 
$ THE  THERMAL  ANALYZER  PORTION  OF  NASTRAN I S  TO  BE  USED 
$ 
APP  HEAT 
15 




$ PRODUCES OUTPUT  OULY FOR SOL 3 
3 REQUEST FOR DIAGFIOSTIC  WHICH P R I N T S  OUT  CONVERGENCE C R I T E R I A  
$ 
D I A G   1 8  
16 
S THE  FOLLOWING  ALTER IS REOUIREO  TO  GENERATE  PLOTS  USING A S P E C I A L  
S VERSION  OF  NASTRAN  WHICH IS REQUESTED  BY  THE  JOB  CONTROL  STATEMENTS. 
$ 
8 - -  VARILNCE  ANALYSIS  PND  PLOT  OF  HBDY  ELEMENTS - - -  1 " - - - - -  
3 
11/21/73 - 0 0 0 0 0 0 1 0  
$ I.?ODULES 
APPROACH  HEAT  SOL 1 00000020 
3 PLTHBOY h1AKES nEDY  LEMENTS  PLOTTABLE.  CANPRINT MESH  DATA 00000040 
00000030 
$ V A R I A N  COMPUTES DERIVATIVES  EVERY  LOOP. VARIANCES  LA T  LOOP 00000050 
$ START  OF  EXECUTIVE  CONTROL I * t * t t t t * l l f l * * l * * * * * * * * * * * * * ~ * * * * * * * * * * ~ * ~ ~ * * * * D ~ *  
$ DATA  CA?DS
$ 
S 
1PAEN  SELECT S I Z E  OF  PARAhlETER V A R I A T I O N   ( D E F A U L T  = 1 . D )  
3 
lVARY  SPECIFY  UNCTIONAL  DEPENDENCE OF I N P U T  UP014 PARAMETEL 
S 
V A R I A N   S P E C I F Y   D E V I A T I O N   O F   P A R A V E T E R S  
PPRAhI  DELTA  DEN9r.IINATOR FOR D E R I V A T I V E   ( D E F A U L T  = 1.0) 
s 
$ 
PAaAhl  MESH  PRINT  MESH  DATA I F  EOUAL  YES  (DEFAULT = NO)  
$ 
S Y S T E M l 6 2 )  J Q U N .  MUST BE SET FOR MANUAL MODE 
D I A G  40 WILL  PRINT  MESSAGES  A30UT  VCRIED  ATA  CARDS 
3 THE  F IRST PUN ( J 7 L ' N . E O . O )  !;!UST WRITE  NPTP  AND  INFT  APES 
$ ADDIT!ONAL  RUNS i t  HUN.CE.  1 ) MUST  READ  OPTP  AND  READ/WRITE  INPT  TAPES 
ALTEFi 9 .9  
PLTHBDY G F 0 1 ~ 2 . E C T . E P T . 5 I L . E O E X I N . B G P D T / P E C T . P S I L ~ P E O I N . P B G P D T / V , N ,  
F:HBDY/V. Y .hlESH-KO $ 
SAVE 
EOUIV  E C T . P ~ C T / ~ i t ~ ~ ~ Y / S l L , P S I L / N H E D Y / E Q E X I N . P E O I N / N H B D Y /  
N%3CY 3 
DG7DT.  PBGPDT/NHBGY S 




00000 1 00 
0 0 0 0 0 1  10 
00000 120 
0 0 0 0 0 1  40 
000001 30 
0 0 0 0 0 1  50 
00000 160 
00000 1 70 







JANUARY 13. 1 9 7 6  NASTRAN 1 2 / 1 2 / 7 3  PAGE 
N A S T R A N   E X E C U T I V E   C O N T R O L   D E C K   E C H O  
A L T E R ' 1 5 . 1 5  
JUMPPLOT 3 00000230 
PLOT PLTPAR.GPSETS.ELSETS.CASECC,PEGPDT.PEOIN.PSIL,.../PLOTXl/ V . N .  00000250 
00000240 
ALTER 1 7  
00000260 




















1 0  
9 
1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
19 
2 0  
2 1  
2 2  
2 3  
2 4  
2 5  
2 6  
2 7  
2 8  
29 
3 1  
30 
3 2  
33 
3 4  
3 5  
36 
3 7  
3 8  
40 
3 5  
4 1  
4 2  
43 
4 5  
4 4  
46 
C A S E   C O N T R O L   D E C K   E C H O  
$ 
$ ~ . ~ " r * * ~ ~ , . * * f f . * * * * ~ * * * * * * * * * * . * ~ b + * ~ ~ ~ b * * * ~ * + * * * ~ * * * * * ~ + * * * * * * b * * * * * * * * b * ~ * *  
$ EN9 OF EXECUTIVE  CONTROL - - -  START  CASE  CONTROL * + * * * * f f * + f * * + * * * + * * * * * * * * * * * *  
$*.. . , * * * . * t * t f t t * * + * ' * ~ * * * * + + * * , ~ * * * * * ~ ~ * * * * * * * * ~ * * * * * * ~ * t * * + * * * * * * * * b * * * * * * * *  
$ 
5 
T I T L E =   L I N E A R   S T E A D Y - S T A T E   P R O B L E M  . . .  PLOT CHBDY  CARDS 




$ REOUEST  SORTED  AND  UNSORTED  OUTPUT 




$ SELECT  HE  SPC.  MPC. AND  LOAD SETS TO BE  USED I N   T H I S   S O L U T I O N  
$ 
S P C = l O O  
MPC=20D 
0 
L O A D = 3 0 0  
$ SELECT  HE  TEMPERATURE  SET  WHICH IS AN ESTIMATE  OF  THE  F INAL   SOLUTION  VECTOR 
$ 
T E M F ( M A T E R I A L ) = 4 0 0  
16 





S P C F = A L L  
$ 
$ THE  FOLLOWING  CARDS  REOUEST  HE  CHBDY  PLOT 
$ 
O U T P U T I P L O T )  
SET 1 INCLUDE  HBDY 
F I N O   S E T  1 O R I G I N  1 SCALE 
PLOT  SET 1 O R I G I N  1 L A B E L   G R I D   P O I N T S  
PLOT  SET 1 O R I G I N  1 LABEL  ELEMENTS 
s 
$ * + l . . t + * * . l l * ~ * " r + * * * . t * * * ~ + * * * * * + + * * * * * + b * * * * b + * * * + * * * b + * * * * * * * * + * * * * * * * * * * * * *  
$ 
$l. . . ~ r l . b * f * * * * + b * + * * * * + * * * * * * * ~ * ~ * * * * * * * * + * * * + * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
BEGIN  BULK 





LINEAR  STEADY-STATE  PROBLEM . . .  PLOT CHBDY  AR S  J NUARY 13. 197C  NASTRAN 12/12/73 PAGE 4 
I N P U T   B U L K   D A T A   D E C K  E C H O  
1 . . 2 . . 3 . . 4 . . 5 . . 6 . . 7 . . 8 . . 9 . . 1 0 .  
U N I T S  MUST BE  CONSISTE;.T 
I N   T H I S  PROBLEM.  METERS.  WATTS. AND DEGREES  CELSIUS  ARE  USED 
D E F I N E   G R I D   P O I N T S  
G R I D  1 
G R I D  3 
G R I D  2 
G R I D  4 
G R I D  5 
G R I D  6 
G R I D  7 
G R I D  8 
G R I D  9 
G R I D   1 0  
G R I D  100 
s 
S CONNECT G R I D   P O I N T S  
S 
CROD 1 0   1 0 0  












. 1  
. 2  
.3 
0.  






0. 0.  
0 .  0 .  
0 .  0 .  
0.  0  
. 1  0. 
. .  0 .  
. 1  0. 
.1 
. 2  
0 .  











S DEFINE  CROSS-SECTIONAL  AREAS  AND/OR  THICKNESSES 
I 
PROD 100 1 0 0 0   . O D 1
POUAOZ 200 1000 . D l  
$ 
$ DEFINE  MATERIAL  THERMAL  CONDUCTIVITY 
M A T 4   1 0 0 0  200. 
S 
S 
S DEFINE  CONVECTIVE AREA  ND  CONVECTIVE  COEFFICIENT ' H '  
B 
SHBDY 60 300 L I N E  1 5 
SCONVEC 1 0 0  
PHBDY 300 3000 .314 
1 0 0  
hlAT4 3000 200. 
S 
6 DEFINE  CONSTRAINTS 
9 
hlPC 200 9 1 1 .  5 
hlPC 200 1 0  1 1. 1 
I6 
$ DEFINE  APPLIED  LOADS 
S 
SLOAD 300 1 4. 2 8 .  
1 
1 -1  
- 1  
ALUMINUM 
' . .  . , .  . . .  
+CDNVEC 
L I N E A R   S T E A D Y - S T A T E   P R O a L E M  . . .  PLOT CHBOY  CARDS JANUARY 13. 1976 NASTRAN 12/12/73 PAGE 
I N P U T   B U L K   D A T A   D E C K   E C H O  
1 . . 2 . . 3 . . 4 . . 5 . . 6 . . 7 . . 8 . . 9 . . 1 0  
SLOAD 300 
SLOAD 300 





6 8 .  
SLOAD 300 7 8. 8 
$ 
4 .  
$ PROBLEM TWO. THE  ONLY  BULK'DATA  CARD  REMOVED FROM THE  PREVIOUS  OLUTION WAS 
S THE  FOLLOWING  BULK  DATA  CARDS WERE ADDED  TO  CONVERT  PROBLEM  ONE TO 
$ THE  SPC  ARD 
$ 
$ * * * i * + r t * * r . l l t t t t + + * * * ~ t * l + * * + * * * l * ~ * k * * * * + ~ * * * * * * * - . * * * * * * * * * * * * * * * * * * * ~ * * * * *  











S THIS  PCl   CAR0  REPLACES  THE  SPC  ARD  REMOVED FROM  ABOVE 
$ 
SPC1 100 1 100 
$ 
9 R A O I A T I O N  BOENDARY  ELEMENTS 
$ 
CHBDY 200 2000 AREA4 1 2 




2000 AREA4 3 4 






2000 AREA4 6 7 





B E M I S S I V I T Y  OF RADIATING  ELEMENT 
8 
5 
PHBOY 2000 .90 
$ ESTIMATE  OF  INAL  STEADY  STATE  SOLUTIOi !   VECTOR - - -  REFERENCED 







$ PARAMETERS  CONTROLLING  RADIATION  LOADING  AND  THE  ITERATION  LOOPING 
$ 
PARAM  TABS 273.15 
P A R A M  SIGMA 5 . 6 a 5 ~ - ~  
P A R A M  MAXIT a 
PARAM  EPSHT ,0001 
$ 
$ D E F ! N I T I O N  OF T H E   R A D I A T I O N   h l A T R I X  
$ A L L   O F   T H E   R A D I A T I O N  GOES TO  SPACE 
5 





0.  0.  0.  0. 0 .  
RADP2TX 3 
0 .  0.  0.  0. 










0 .  




LINEAR  STEADY-STATE  PROBLEM . . .  PLOT CHBDY  CARDS JANUARY 1 3 .  1 9 7 6   N A S T R A N  1 2 / 1 2 / 7 3  PAGE 6 
I N P U T   B U L K   D A T A   D E C K   E C H O  
$ . * * * " t ~ t t . * * ~ . * . * . * f * * t t * t t l t l t t r l - f f + * ~ * * * * * ~ ~ * * * ~ ~ ~ b * * * * ~ * . * * * * * ~ * . * b * * * * * * *  
. 1 . . 2 . . 3 . . 4 . . 5 . . 6 . . 7 . . 8 . . 9 . . 1 0 .  
THESE  COMMENTS.  WHICH Do NOT APPEAR I N  THE  VIEW  RUN.  APPLY  TO  CHANGES 
MADE FOR PROBLEM  TWELVE. 
THE  BULK  DATA  DECK FOR PROBLEM TWO  WAS INPUT  D IRECTLY TO THE  VIEW PROGRAM 
WITH  ONLY  THKEE  CHANGES . . _  A  $VIEK  CAED WAS ADDED.  CHBDY  CARDS 
200 THROUGH 7 0 0  MERE  REFERENCED TO T H I S   V I E W  CARD BY PUNCHING  THE  VIEW  CARD 
NUMEER I N   F I E L D   N I N E ,  AND CHBDY  CARD 60 AND I T S   C O N T I N U A T I O N  CARD WERE 
REMOVED FROM THE  DECK  BY PLACING A S 1' COLUMN  ONE OF EACH  CARD. 
I T  SHOULD  BE  NOTED  THAT  HE  $VIEW  CARD I S  READ AS A COMMENT CARD  BY  NASTRAN. 
WITH A 3 WHICH ARE  FOUND I N  THE  VIEW PROGRAM  ARE IGKORED. 
BUT I S  READ  AS A DATA CARD BY THE  VIEW  PROGRAM. A L L  OTHER  CARDS  BEGINNING 
NO VIEW FACTOR  COMPUTATIONS WERE DESIRED FOR CHBDY  CARD 60. 
ALSO.  UNIT  SEVEN  HAS  BEEN  DIRECTED TO THE  PRINTER SO THE RADMTX  AND  RADLST 
CARES  FRODUCED MAY BE  DIRECTLY  VIEWED. 
$ V I E W   1 0  0 0 3 
$ 
$ . * * * ~ . * * * l * " . I t . * * * * * t f r * * ~ f f * * * . . . ~ * ~ * ~ * . . * .  . , * * * - ~ , * * * * * * * * . * * * $ * * * * * * * * * * * *  
$ CARDS  ADDED TO CONVERT  PROBLEM  TWELVE TO PROBLEM  THIRTEEN . . .  AN 
$ ALTER  HAS  BEEN  ADDED I N  THE  XECUTIVE  CONTROL.  SOL 1 HAS  BEEN  CHANGED  TO 
$ SOL 3 .  PLOT  REOUEST  CAnDS  HAVE  BEEN 
$ ADDED TO THE  CASE  CONTROL, AND A  SPECIAL  VERSION  OF THE NASTRAN  PROGRAY 
$ HAS  BEEN  REOUESTED I N  THE  JOB  CONTROL  STATEMENTS. 
$ I S  DESIGNED FOR I T  . . .  EXECU7ION  WILL  TERMINATE  AFTER  THE  PLOTS  ARE  PRODUCED. 
s 




3 .  
o A L S O  N O T E   T H A T  SOL 1 IS REQUESTED IN C A S E  CONTROL, AS THE A L T = R  
$ END  OF  BULK  DATA I t * * ~ f * * t l * W f * * l * * r * * b b * ~ * * ~ ~ * * * * b * * ~ ~ ~ ~ * * ~ ~ ~ * ~ ~ * ~ ~ * * b ~ ~ ~ ~ * W ~  
TOTAL  COUNT= 133 
*** USER  INFORMATION  MESSAGE 207. BULK  DATA NOT SORTED.XSORT  WILL  RE-ORDER  DECK 
LINEAR  STEADY-STATE PROBLEM . . .  PLOT  CHBDY CARDS JANUARY 13.  1976 NASTRAN 12/11/73 PAGE 
C A R D  
COUNT 
2 -  
1 -  
3 -  
4 -  
6- 
5 -  
7 -  




12 -  
13 -  
15 -  
14 -  
16 -  
17-  
18-  
1 9 -  
20 - 
21 - 
2 3 -  
22 - 
24 - 















































:MA T 4 
hlAT4 
h? P C 
MPC 
P A R A M  
PAFiAM 
P A K A M  






R A C Y T X  
RAO:.!TX 
RADIJTX 
R A O l T X  
RAD:.;TX 





































M A X I T  




















S O R T E D   B U L K   D A T A   E C H O  
2000 















. O O O l  
8 
5 . 6 8 5 E - 8  
273.15 
3000 . 314  
.. 
A2EA4 












. 2  
. 1  
.3 
0.0 








1000  .01 
300 
1000  .00  
400 






0 .0  
1 
3 
4 .  
8 .  
5 4.  
7 8 .  
























. 2  
-.l 
. 0 5  
1 .  















6  10 
7 10 
3 





















- 1  
- 1  
600 700 
0.0 0.0 0,o 
0.0 0.0 
0.0 
8 .  
4 .  
8 .  
4. 
7 
LINEAR  STEADY-STATE  PROBLEM . . .  PLOT CHBDY  CARDS 
DMAP-DMAP  INSTRUCTIGN 
N A S T R A N   S O U R C E   P R O G R A M   C O M P I L A T I O N  
NO. 
* * *  USER  WARNING I E S S A C E  5 4 ,  
PARAMETER  NPhlED  EPSHT  NOT  REFERENCED 
***  USER  WARNING  YESSAGE 54 ,  
PARAMETER  NAMED M A X l T  NOT REFERENCED 
***  USER  WARNING  MESSAGE 5 4 .  
PARAMETER  NAhlED  SIGMA  NOT  REFERENCED 
***  USER  WARNING  MESSAGE 54 ,  
PARAMETER  NAhlED  TABS NOT REFERENCED 
“NO ERRORS  FOUND - EXECUTE  NASTRAN  PROGRAM** 
JANUARY 13. 1976 NASTRAN 12/12/73 PAGE 8 
LINEAR  STEADY-STATE  PROBLEM . . .  PLOT  CHBDY  CARDS  J NUARY 13. 1976 NASTRAN 12/12/73 PAGE 9 
MESSAGES FROM THE  PLGT  MODULE 
P L O T T E R   D A T C  
THE  FOLLOWING  FLOTS  ARE FOR AN SC 4020 PLOTTER 
AN E N D - O F - F I L E  MARK  FOLLOWS  THE  LAST  PLOT 
THE'FOLLOWING  PLOTS  ARE  REQUESTED  ON  PAPER  ONLY 
E N G I N E E R I N G   D A T A  
ORTHCGRAPHIC  PROJECTION 
ROTATIONS  (DEGREES) - GAMMA = 3 4 . 2 7 . , B E T A  = 23.17, ALPHA 0.0 . AXES  +X,+Y,+Z, SYMMETRIC 
S C A L E   ( O B J E C T - T O - P L O T   S I Z E )  = 2 . 7 9 4 7 9 5 E  01 
O R I G I N  7 - X 0  = - 1 . 7 8 9 8 8 6 E - 0 6 .  YO = - 4 . 9 2 D B 0 4 E  00 ( I N C H E S )  
F 
LINEAR  STEADY-STATE PROBLEM . . .  PLCT CHBDY CARDS  J NUARY 13. 1976 NASTRAN 1 2 / 1 2 / 7 3  PAGE 10 
MESSAGES FROM THE  PLOT MODULE 
PLOT 1 UNDEFORMED SHAPE 
LINEAR  STEADY-STATE  PROBLEM . . .  PLOT  CHBDY  CARDS  JANUARY 13,  1976 ,NASTRAN 12/12/73 PAGE 11 
MESSAGES FROM THE  PLOT  MODULE 
P L O T T E R   D A T C  
THE  FOLLOWING  PLOTS  ARE FOR AN  SC 4020 PLOTTER 
AN E N D - O F - F I L E  MARK  FOLLOWS  THE  LAST  PLOT 
THE FOLLOWING  PLOTS  ARE  REPtiESTED ON PAPER  ONLY 
E N G I N E E R I N G   D A T A  
ORTHOGRAPHIC  PROJECTION 
ROTATIONS  (DEGREES) - GAMMA = 34 .27 ,  BETA = 23 .17 ,  ALPHA = 0.0 , AXES = +X.+Y.+Z,  SYMMETRIC 
S C A L E   ( O B J E C T - T O - P L O T   S I Z E )  = 2 . 7 9 4 7 9 5 E  01 
O R I G I N  1 - X 0  I - 1 . 7 8 9 8 8 6 E - 0 6 .  YO = - 4 . 9 2 0 8 0 4 E  00 ( I N C H E S )  
LINEAR  STEADY-STATE PROBLEM . . .  PLOT CHBDY  AR S JANUARY 1 3 .   1 9 7 6 NASTRAN 12/12 /73  PAGE 1 2  
MESSAGES FROM THE PLC; MODULE 
PLOT 2 UNDEFORMED SHAPE 

JANUARY 1 .  1976 NASTRAN 12/31/74 PAGE 
N A S T R P N   E X E C U T I V E   C O N T R O L   D E C K   E C H O  
CONSTRAIN A G S I D   F G I ' i T  TO A F I X E D  TEMPERATURE 











1 0  
1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
20 
2 1  
2 2  
2 3  
2 4  
2 5  
2 6  
2 7  
- 28 
..i 2 g 
30 
3 1  
3 2  
3 3  
3 5  




4 0  
39 
4 1  
4 2  
4 3  
4 4  
4 5  
4 6  
4 7  
4 8  




JANUARY 1. 1976 NASTRAN 12/31/74 PAGE 
C A S E   C O N T R O L   D E C K   E C H O  
5 
~rrrrr--t.r*.**r,irl-.*,,$*$*.~*..~*.*=--**"*.$*a**~-$**************$***~**;*$** 
3 EHD OF EXECUTIbE  CONTROL - - -  START  CASE  CONTROL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
2 r .  . . I .  r *.rl.*"rll.llt.,****,~**,~,*$.*t****4~*4*~,*******************~******** 
5 
TITLE.  
SUETITLE=  CONSTRAIN A G R I D   P O I N T  TO A F I X E D  TEMPERATURE 
NCN-LIKEAR  TRANSIENT  PROBLEM . . .  LARGE  THERMAL  hlASS TO 
9 




$ RE.2tiEST  SORTED AND UNSORTED  OUTPUT 




S SELECT  HE MPC AN2  LOAD  SETS  TO  BE  USED I N   T H I S   S O L U T I O N  





$ SELECT  HE  TEMPERATURE  SET  WHICH IS AN ESTIMATE  OF  THE  F INAL  SOLUTION VECTOR 
S THE  SELECTION OF T H I S   S E T  IS OPTIGNAL FOR SOL 9 .  BUT  SHOULD  BE  MADE I F  
$ I C  VECTOR,  AN0  RADIATIVE  IKTERCHANGES  APE  Ih iCLUDED. 
5 
T E M P ( M A T E R I A L ) = 4 0 0  
5 
$ 
S SELECT  HE  STEP  SIZE.  NUMBER  OF INCREMENTS.  AN3  PRINTOUT FREQUENCY 
TSTEP=500  
$ 
$ SELECT  HE  TEMPERATURE  SET D E F I N I N G   T H E  TEMPERATURE  VECTOR AT T=D. 
5 
$ 
1 C = 6 0 0  





S OEF!NE A GROUP  OF GRID  POINTS  TO  BE  REFERENCED BY  AN  OUTPUT  REPUEST 
5 




$ * * * ~ * 1 * * * * * $ * $ l . * ~ . ~ * ~ ~ * * * * ~ b $ * * * * $ * $ * * . ~ * $ * ~ * $ * * * * $ * * * * * * * * * * u * * * * * * * * * * * * * * * *  
T!IE FINAL  TEhlPERATUgE IS SEVERAL HUNDREO  DEGREES  DIFFEREluT  FROM  THE 






CONSTRAIN  A  GRID  POINT  O   A  F IXED  TEGPERATURE 
N O N - L I N E A R  TRLNS1EF;T PROBLEM . . . LARGE  THERhlAL  MASS  TO JANUARY ! , 1976 NASTRAN 12/31/74 PAGE 3 
CONSTRAIN A G R I D   P O I N T  TO A F I X E D  TEMPERATURE 
NON-LIKEAR  TKLNSIENT  PROELEM . . .  LCRGE  THERMAL  MASS  TO JANUARY 1,  1976 NASTRAN 1 2 / 3 1 / 7 4  PAGE 4 
I N P U T   B U L K   D A T A   D E C K   E C H O  
1 . . 2 . . 3 . . 4 . . 5 . . 6 . . 7 . . 8 . . 9 . . 1 0 .  
s 
5 U N I T S  M X i  BE  CONSISTENT 
S I N   T H I S  PROBLEM.  METERS.  WATTS. AND DEGREES  CELSIUS  ARE  USE3 
!i 
B 
S D E F I N E   G R I D   P 3 i K T S  
5 
G R I D  1 0 .   0 .  
G R I D  2 
0. 
G R I D  3 
. 1  
. 2  
0 .  0 .  
G d I D  4 . 3  
0 .  0 .  
G R I D  5 0 .  
0 .   0  
. 1  
G R I D  6 
0 .  
G R I D  7 
. 1   . 1  
. 2  
0 .  
. 1  
GRIO 8 
0 .  
G R I D  9 
. 3  
0.  
. 1  0 .  
. 2  0 .  
G R I D  10 0. - . l  
G R I D  100 - . 0 5  .05  0. 
c .  
5 
S CONKECT G R I D   P O I N T S  
CROD 10 100 10 2 
C2OD 20 100 9 6 
COUAD2 30 200 1 2 6 5 
COllAD2 40 200 2 3 7 6 
COLIAD2 50 200 3 4 8 7 
5 
5 DEFINE  CROSS-SECTIONAL  AREAS AND/OR TH-LKNESSES 
5 
PRO0 100 1 0 3 0  ,001 
PGUCD2 200 1 0 3 0  .01 
C - 
S 
S DEFINE  MATERIAL  THERMAL  CONDL'CTIVITY AMD THERMAL  MASS 
B 
!.UT4 1000 200. 2.426+6 
s 
s 
CnEOY 60 300 L I N E  1 5 
FiiBDY 3G0 
120 
i.IAT4 3000 200 .  
3000 ,314  
9 
5 DEFINE  CONSTRAihTS 
h:?C 
s 
2 G O  9 1 1 .  5 1 
h;?C 200 10 1 1 .  1 1 
S 
S D E F I N E   A P P L I E D  LOAOS 
5 
SLOAD 300 1 4. 2 8 .  
DEFINE  COhVECTIVE AREA Ar4D CONVECTIVE  COEFFIC IENT ' H '  
TCGNVEC l o o  
- 1 .  
- 1 .  
ALUMINUM 
+CONVEC 
CONSTRAIN A G R I D   P O I N T  TO A F I X E D  TEMPERATURE 
NON-LINEAR  TRANSIENT  PRODLEM . . .  LARGE  THERMAL  MASS  TO JANUARY 1 , 1 9 7 6   N A S T R A N  12/31/74 PAGE 
I N P U T   B U L K   D A T A   D E C K   E C H O  
SLOAO 300 3 8 .  4 4 .  













SLOAO 300 5 4.  6 
SLOAD 300 
6 .  
7 8. B 4 .  
s 
$ - * * r t t * * t * t l * * f * f * * * * . ~ * * ~ * ~ * b * * * ~ ~ * ~ ~ * * ~ ~ ~ ~ * * ~ * * * * ~ * . * * * * * * * ~ * * * ~ * ~ * * * ~ * * * * * * *  
$ THE  FOLLOWING  BULK  DATA  CARDS WERE ADDED  TO  CONVERT  PROBLEhj  ONE  TO 
S PROBLEM TWO. THE  ONLY  BULK  DATA  CARD  REMOVE0 FROM THE  PREVIOUS  OLUTION WAS 
'5 THE  SPC  ARD 
S 
s 
S T H I S   S P C l  CARD  REPLACES  THE  SPC  ARD  REMOVED FROM ABOVE 
$ 
S P C l  100 
$ 




2000 AREA4 1 2 
2000 AREA4 2 3 
CHGDY 400 
CHBDY 500 
2000 AREA4 3 
2000 APEA4- 5 
4 
6 
CHBDY 600 2 0 0 0   A R E A 4  6 7 
CHBDY 7 0 0  
s 
2000 AREA4 7 8 
$ 
5 E M I S S I V I T Y  OF RADIATING  ELEMENT 
PHBDY 2000 
B 
Ti E S T I h l A T E  OF FINAL  STEADY  STATE  SOLUTION  VECTOR - - -  FiEFERENCED 
$ BY TEMP(MATER1AL)  I N  CASE  CONTROL 
s 
TE[OP 400 100 
TEMPD 4 0 0  300. 
300. 
S 
S PARAMETERS  CONTROLLING  RADIATION  LOAOIHG  AND  THE  ITERATION  LOOPING 
$ 
P A R A M   T B S   2 7 3 . 1 5  
PARAM  SIGMA 5.685E-8 
PARAM  MAXIT 8 
S 
PARAM  EPSHT .0001 
$ D E F I N I T I O N   O F   T H E   R A D I A T I O N   M A T R I X  
B A L L  OF T H E   R A D I A T I O N  GOES TO SPACE 
S 
RADMTX 1 
RADLST 200 300 409 500 609 700 
RADMTX 2 
0 .   0 .  0. 0. 0. 0 .  
0 .  0 .  0.  0. 0 .  
RAOMTX 3 
PADMTX 4 0 .  
0. 
0. 
0 .  
RADMTX 5 0.  0. 
0. 
RADMTX 6 0. 
s 
~ ~ ~~~ 
100 
90 
0 .  0 . .  
5 
NON-LIKEAR  TRAh'S1i:rT  PROBLEM . . . LARGE  THERMAL  MASS T O  
CONSTRAIN A G 2 1 9   P O I N T  TO A FIXED  TEMPERATUgE 
JANUARY I ,  1976 NASTRAN i2 /31 /74  PAGE 6 
I N P U T   B U L K   D A T A   D E C K   E C H O  
~ . . * ~ . ~ . ~ - . . * . t ~ , . . ~ * * * , ~ . ~ * ~ . ~ * * . * . * * * * * t . ~ * * * * + * * * ~ . * * * . * * * * * * * * * * * * * * * * * * * * * *  
1 . . 2 . . 3 . . 4 . . 5 . . 6 . . 7 . . 8 . . 9 . . 1 0 .  
S THE  FOLLOWING  BULK  DCTA  CARDS  UE2E  LDDED FOR THE  TRANSIENT  SOLUTION - - - - - - - - - -  
B TKEY  CONVERT  PRO6LEM TWO TO PROELEM  THPEE 
S NOTE  THAT  HE  SPCl  SET  WkS NOT SELECTED I N  CASE  CONTROL 
5 h0TE  THAT  SPCF  OUTPVT IS NOT REQUESTED I N  TRANSIENT 
$ NOTE  THAT  HERMCL  MASS WAS ADDED  TO ' M A T 4 '  CARD 1000 
5 fJOTE  THAT  HE D I A G  CARD I N  THE  XECUTIVE  CONTROL WAS IRRELEVANT 
B NOTE  THAT  HE  LOAD  REOUEST I N  CASE  2ONTROL IS NOW A DLOAD  REQUEST 
0 
$ 
9 TRANSIEkT  S INGLE  POINT  CONSTRAINT h1ETHOD 
$ CONSTRAIN  GRID  POINT  100  TO 300 DEGREES C E L S I U S  
S 
SELLS2 300 1 .+5 100 1 
SLOAD 300 
s 
1 0 0  3D0.+5 
S D E F I N E S  A CONSTANT  LOAD  SET  APPLIED FRGM T=O. TO T=1 .+6  SECONDS 
$ 
TLOAD2 300 300 0.  1.+6 0.  0. + T L 1  
+TL!  0 .  0 .  
$ I 
S OEFiNES  THE NUhlaER  OF  INCREMENTS.  THE  STEP S I Z E  AND THE  PRINT0UT)FREOUENCY 
S REFERENCED IN CASE  CONTROL  AS  'TSTEP-' 
$ EACH  TIME  STEP IS 30 SECONDS 
s 
s 
TSTEP 500 45 30. 1 
S DEF!NES A TEMPERATURE  VECTOR - - -  REFERENCED I N  CASE  CONTROL  AS 'IC' 
5 
TEMPO 600 300. 
~ " . . r - . " * f . , * * , * t * * * . r * . l r . r + . ~ ~ . - . t . * ~ b * * * * * t * , * * ~ * * * * ~ ~ ~ . * * * * * t * * * * * * * * * * * * *  
5 
S CAR0 WERE  REP.!OVED BY CONVERSION TC CCMMENT CARDS (SEE  ABOVE) ,  AND 
S TO  CONVERT  PROBLEM  THREE TO PROBLEY  FOURTEEN, A CELPS2 CARD  AND AN  SLOAD 
$ P COAMIPZ CARD  HAS  BEEN  ADDED TO REPLACE  THEM  BY  APPLYING A LARGE  THERMAL  MASS 
S TO G R I D   P O I N T   1 0 0  TO F I X  I T S  TEMPERATURE.  THE  VALUE  OF  THE  THERMAL  MASS 
S A P P L I E D  IS ARBITRARY.  BUT MUST  BE h?UCH LARGER  THAN  THAT  APPLIED  TO  THE 
$ OTHER G R I D   P O I N T S  I N  THE  PROBLEM. 
$ TO REDUCE  THE  OUTPUT  VOLUME.  THE  ONLY ClUTPUT REOUESTED I N   T H I S  
f RUN IS THERMAL=5 
$ 
CDCMPZ 70 5 .  E+8 100 1 
S 
I 
~ , * . r . r - * . * , * . * * . * ~ * * * : ~ , . - . + * t t * * * * t * ~ * * . * ~ * ~ * ~ * * * * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * *  
$ END  OF  BULK  DATA t * * l t t * * t t l t l + * t t r r * ; ~ * 8 * * * * * t * * ~ - * * * * * * * * * * * * * * * * * * * * * * $ * * * *  
~ . f * , " . * * ~ ~ . i ~ * , . t ~ . f * . f f ' * * * * * * t t ~ t + * * * . f * * . * * t * * * ~ * * * * * * * * * * * * * * * * * * * t * * * * * * *  
S 
ENDOATA 
TOTAL  COUNT=  15G 
* * *  USER INFORMATION  hlE3SAGE 207. BULK  DATA  NOT  SORTED.XSORT WILL  RE-ORDER  DECK. 
CONSTRAIN A G R I D   P O I N T   T O  A FIXED TEMPERATURE 
NCN-L INEAR  TRLNSIENT  PROBLEM . . .  LARGE  THERMAL MASS TO 
CARD 
COUNT 
1 -  
2- 
3 -  
4 -  
5 -  
6 -  
7 -  
8 -  
10-  
9 -  
11 -  
13 -  
12-  
1 4 -  
15-  
1 6 -  



































CDAMP2 7 0  
CHSDY 60 
-CONVEC 1 GO 












G R I D  
G R I J  
G R I 0  
G 2 I C  
G R I D  
G R i C  
G 2 I O  
G R I D  
G R I D  
GRID 
G R I D  
X A T 4  
























T E r,1 P 
200 
















































S O R T E D  B U L K  
5. E+8 


















. 000 1 
8 
100 
. 4  












0 . 0  
. 1  
. 2  
. B  
0 . 0  
. 1  
.2 
.B 
0 .0  
0 . 0  
- .05 
2 . 4 2 6 + 6  
1 
1 
5 .685E-8  
2 7 3 .  15 





0.0 0 . 0  
0 .0  0.0 
0.0 0.0 
0 . 0   0 . 0  
0 .0   0 .0  
0.0 
3 
1 4 .  
5 .  
































0 . 0   0 . 0  
0 . 0  
0 . 0  
0 . 0  
c. . 0 
0 . 3  O.C 
.l 0 . 0  
. 1  0 . 0  
. 1  0 .0  
. 1  0 . 0  
.2 0.0 
- .  1 0 .0 
. 0 5  0 . 0  
1 .  
1 .  1 
. 9 0  
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D A T A  E C H O  











1 - 1  
1 - 1  
500  600  700 
0 . 0  0 .0  0 .0  0.0 
0.0 




0 . 0  
2 6 .  
4 
6 
4 .  
8 .  
8 4 .  
ALUMINUM 
KON-LIHEAR  TRCNSIENl   PROELEM . . . LARGE  THERWAL  MASS  TO JANU RY 1 ,   1 9 7 6   N A S T R A N  12/31/74 PAGE 8 







S O R ' T E D   B U L K   D A T A   E C H O  
. 1 . .  2 . .  3 . .  4 . .  5 .  . .  6 . .  7 . .  8 . .  9 . . 1 0 .  
TEKPD 600 300. 
TLOAD2 300 300 0 . 0  1 . + 6  0.0  0.0 +TL1  
+ T L 1  0 .  0 .  
TSTEP 500 45 30. 1 
ENDDATA 
CONSTRAIN A G R I D   P O I N T  TO A F I X E D  TEk',PERATURE 
PION-LINEAR  TRCNSIEI<T  PROGLEM . . .  LARGE  THERMAL  MASS  TO 
OMAP-DMAP  INSTRUCTION 
N A S T R A N   S O U R C E   P R O G F A M   C O M P I L A T I O N  
NO. 
I** USER WARNING  MESSAGE 54. 
PARAMETER  NAMED  EPSHT NOT REFEREKCED 
***  USER  WtRNING  hlESSACE 54 .  
PARAMETER  NAMED  MAXIT NOT REFERENCED 
.*NO ERRORS FOUND - EXECUTE  NASTRAN  PROGRAM** 
JANUARY 1 .  1976 NASTRAN 12/31/74 PAGE 
* * *  USER  INFORMCTION  MESSAGE  FULL  INTERNPL  SPACE  NODE  AVAILABLE 
'i** USER  INFORMATION  MESSAGE , 6 ELEMENTS  HAVE A TOTAL  V IEW  FACTOR  (FA/A)   LESS  THAN 0.99 
* * *  USER  INFORMATION  MESSAGE 3023. B =  3 
c =  0 - 
R =  2 
* * *  USER  INFORMATION  MESSAGE 3027. SYMMETRIC  REAL  DECOMPOSITION  TIME  STIMATE I S  
* * *  USER  INFORMATION  MISSAGE 3028, 
c =  3 
B =  5 
C6AR = : 
S W R  = 5 
R =  8 
* * *  USER I N F O R M A T I O N   M i I i S L G E  3027, UNSYMMETRIC  REAL  DECOMPOSITION  T INE  ESTIMATE I$ 
0 SECONDS. 
0 SECONDS 
CONSTRAIN J. GRID POINT TO A F I X E D  TEMPERATURE 
LON-L INEAS  TRLX5IZ IaT  PRCGLEM . . . LPRGE  THERMAL  MASS TO JANUARY 1 I 1.976 NASTRAN '12/31/74 PAGE 10 
P O I N T - I D  
0 .0  
3 . 0 0 0 0 C O E  01 
6 . 0 0 0 0 0 0 E   0 1  
9 . 0 0 0 0 C O E   0 1  
1  .2C)OOCOE 02 
1 ,5000COE 02 
1.60GOOOE 02 
2 . 1 0 0 0 C 0 E   0 2  
2 . 4 O O O C O E  102 
2 . 7 0 0 0 0 0 E   0 2  
3 . 0 0 0 0 C O E   0 2  
3 . 3 3 0 0 C O E  C2 
3 . 6 0 0 0 K E  02 
3 . 9 G L ' O O € i   0 2  
4 .20COO@E 02 
4.50000CE 0 2  
4.600000E 0 2  
. 5 . 1 0 0 0 0 3 E  02 
5.400000E 02 
5.7030C.OE  02  
6.033000E 0 2  
6 .3000COE 0 2  
6 .6000OGE 0 2  
6 , 9 0 3 0 0 0 E   0 2  
7 . 2 0 0 0 C O E  02 
7 .500000E 0 2  
8 . 1 0 3 0 C O E   0 2  
7.6COOCOE  02 
8 . 7 0 0 0 0 0 E   0 2  
8 . 4 0 3 0 0 0 E   0 2  
9 . 0 0 0 0 C C E   0 2  
9 . 3 0 0 0 0 0 E  02 
9 . 6 0 0 0 0 0 E   0 2  
9 . 9 0 0 0 0 0 E   0 2  
1 . 0 2 0 0 0 0 E  0 3  
1 .0530COE 0 3  
1 . 0 6 3 0 C O E  03 
1 . 1 1 OOOOE 0 3  
1 . 1 4 5 0 0 0 E  0 3  
1 . 1 7 0 0 G O E  0 3  
1 , 2 0 3 0 0 0 E  0 3  
1 . 2 3 0 0 0 0 E  03 
1  .2COOOOE 0 3  
1 .2GOOOOE 0 3  
1 . 3 2 0 0 0 C E   0 3  
1 . 3 5 0 0 0 0 E  03 
TIME 
1 
















































T E M P E R A T U R E   V E C T O R  
3 . O C 2 0 G O E  02 
VPLUE 
2 . s 5 3 ' 3 z o E   0 2  
2 . 5 2 S S 4 2 E   0 2  
2 . 5 1 " 2 j 3 E   0 2  
2 .  Ec1523SE 0 2  
2 8 7 2 3 2 1 E  02 
2 . e 5 9 2 1 1 E  02 
2 . 8 2 7 6 6 4 Z   0 2  
2 . 5 3 7 3 F O E  C2 
2 . 8 2 7 9 2 2 E  C2 
2 . t i 9 5 2 6 i  0 2  
2 .81 : !3 : jOE 02 
2 . 8 0 5 2 2 7 E  02 
2 .  iC315c lE  02 
2 . i 5 3 7 1 8 E  0 2  
2 .  7S,3465E 5 2  
2.78EEI4OE 02 
2 . 7 8 0 5 C 2 E   0 2  
2 . 7 7 7 0 2 4 E  02 
2 . 7 7 3 6 C 7 E   0 2  
2 . 7 7 1 0 3 5 E   0 2  
2 . 7 6 6 2 1  8E 0 2  
2 . 7 6 8 3 5 6 E   0 2  
2 . 7 6 4 1 7 2 E   0 2  
2 . 7 6 2 3 3 9 E   0 2  
2 . 5 6 0 6 9 1 E  02 
2 . 7 5 9 2 1 4 E   0 2  
2 . s e 4 9 c s ~  0 2  
2 . 9 ~ 1 e 2 7 ~  02
2 . ; 5 7 e e i c   0 2  
2 . 7 5 E 6 9 4 c   0 2  
2 . 7 5 5 6 2 5 5   0 2  
2 . 7 5 4 6 6 3 E  02 
2 . 7 5 3 7 9 9 E   0 2  
2 . 7 5 2 0 2 2 E   0 2  
2 . 7 - 1 -  
~. ~ 
, > ~ 3 2 7 E   0 2  
2 . 7 5 1 5 9 3 E  02  
2 . 7 5 0 6 3 2 E   0 2  
2 . 7 4 9 7 6 8 5   0 2  
2 . 7 5 0 1 7 E E  C.2 
2.7.313402E  02 
2 . 7 i 9 C 7 2 E   0 2  
2 . 7 5 . 5 7 7 4 E  02 
2 . 7 5 1 1 3 8 ~  cz 
2 .  7.5asos~ 0 2  
2.738267~ 0 2  
CONSTRAIN A G R I D   P O I N T  TO A FIXED  TEhtPERATURE 
NON-LINEAR  TRANSIEhT  PROBLEM . . .  LARGE  THERMAL MASS T O  JANUARY 1 .  1 9 7 6   N A S T R A N   1 2 / 3 1 / 7 4  PAGE 1 1  
P O I N T - I D  I 
TIME 
c . 0  
3 . 0 0 9 0 0 0 E   0 1  
6.COOOOOE 01 
9 . O C 3 0 0 0 E  01 
1 . 2 0 0 0 0 0 E  0 2  
1 .50 iJOCOE  02  
1 , 603OCOE '02 
2 . 1 0 3 0 C O E   0 2  
2 . 4 0 3 0 0 O E   0 2  
2 .73OOOOE  02  
3 . 0 0 5 0 0 C E   9 2  
3.30-1OCOE 02  
3 . 6 0 0 0 0 0 E  OS 
3.9COOOOE  02 
4 . 2 0 9 O O O E   0 2  
4 .5031)COE  02  
4. E 0 3 0 0 O E  0 2  
5 . 1  GIOOOE 02 
5 .4OI )OOOE  02  
5 . 7 0 3 0 0 0 E   0 2  
6.09300CE 02 
6 . 3 3 3 0 0 0 E   0 2  
6 . 6 0 9 0 0 0 E   0 2  
6 . 9 0 3 0 0 0 E   0 2  
7 . 2 0 Q 0 0 0 E   0 2  
7 . 5 0 9 0 0 C E  02  
B . l L O 0 0 0 E  0 2  
7 . 6 C D 3 0 O E   0 2  
8 . 7 0 0 0 0 0 E  02 
9 .  OODOOOE 02 
9 . 3 0 0 0 0 O E   0 2  
9 . 6 0 0 0 0 0 E   0 2  
9 . 9 0 0 0 0 0 E   0 2  
1 . 0 2 0 0 0 G E  0 3  
1 . 0 5 0 0 C O E  0 3  
1 . 0 8 0 0 G O E  03 
1 . 1 l O O C O E  03 
1 , 1 7 0 O C O i  03 
1 .14SOCOE 0 3  
1 .2@00L 'OE 03 
1 . 2 3 0 0 0 0 E   0 3  
1 . 2 6 0 0 0 0 E  0 3  
1 . 2 9 0 0 C O E  c3 
1 . 3200COE 03 
1 . 3 5 0 0 0 D E  03 

















































T E M P E R A T U R E   V E C T O R  
VALUE 
3 . 0 C 3 0 0 O E   0 2  
2 . 5 2 7 5 0 2 E   0 2  
2 .  E 8 4 C l c 4 E  0 2  
2 . E S 4 2 1 9 E  02  
2 . 8 i 7 9 5 2 E   0 2  
2 . 7 7 5 i 4 6 E  3 
2 . 7 4 5 5 6 9 E  0 s  
2 . 7 1 6 9 5 3 E   0 2  
2 . 6 5 5 0 3 7 E   0 2  
2 . 6 7 3 5 6 7 E   0 2  
2 . 6 5 4 3 0 4 E   0 2  
2 . 6 3 7 6 2 9 E   0 2  
2 . € ? 1 5 4 1 €  02 
2 . 3 7 3 0 1 3 ~  02 
2 . 6 i 7 6 5 6 E   0 2  
2 . 5 P 5 5 1 0 E  0 2  
2 . 5 7 2 0 5 0 E   0 2  
2 . 5 e 4 0 5 3 ~   0 2  
2 . 5 6 5 0 0 3 E   0 2  
2 . 5 5 7 0 4 5 E   0 2  
2 . 5 4 9 ~ 3 7 ~  0 2  
2 5 3 3 3 7 2 E   0 2  
2 . 5 3 7 5 7 3 E   0 2  
2 . 5 5 2 3 7 0 E   0 2  
2 . 5 2 7 7 0 2 E   0 2  
2 . 5 2 3 5 1 4 E   0 2  
2 . 5 ! 9 7 5 4 E   0 2  
2 . 5 1 6 3 7 9 E  02 
2 . 5 ! 3 3 5 0 €   0 2  
2 . 5 C 2 1 8 8 E   S 2  
2 . 5 ; 0 6 ? , 0 E   0 2  
2 . 5 G 5 9 3 5 E   0 2  
2 . 5 0 4 0 2 5 E   0 2  
2 . 5 3 2 2 5 6 E   0 2  
2 . 5 6 0 6 6 7 E  0 2  
2 . 4 3 9 2 2 9 E   3 2  
2 . 4 5 7 9 5 o E   0 2  
2 . 4 5 5 7 6 5 E  02 
2 .SCJ6823E  02  
3 , 4 5 ; 4 0 0 1  E  0 2  
2 . 4 0 2 5 7 4 E   0 2  
2 . 4 9 3 2 5 0 E  02  
2 . J 9 i S 6 7 C   0 2  
2 . 4 G 1 4 2 2 E   0 2  
2 . 4 9 0 9 3 2 E   0 2  
2 . 4 5 4 8 3 7 ~   0 2  





CONSTRAIN A GRID  POINT T O  A F I X E 0  TEMPERATbRE 
KON-LINEAR  TaANSIEhT  PROBLEM . . .  LARGE  THERMAL  MASS TO 
P O I N T - I O  = 
T I M E  
0 . 0  
3 .  OOOOOOE 0 1  
9 . 0 0 3 0 C O E   0 1  
6 . 0 0 0 0 0 0 E  01 
1 . 2 0 0 0 0 0 E  02 
1 . 5 0 0 0 0 0 E  02 
2.100000E 02 
1 . 6 0 3 0 0 0 E  02 
2 . 4 0 0 0 3 0 E  02 
2.70C)O'JCE 02 
3.003000E C2 
3 . 3 0 3 0 C O E  02 
3.G303COE 02 
3 . 9 0 0 O C O E   0 2  
4 . 2 0 3 0 0 0 E   0 2  
4 . 5 0 0 0 C C E  02 
4 . 6 6 0 0 0 0 E  02 
5 . 1 0 0 0 C O E  02  
5 . 4 C 0 0 , 3 0 E   0 2  
5 . 7 0 0 0 G O E  02 
r j .CO0000E 02 
6 . 3 0 0 0 0 0 E   0 2  
6 . 6 0 0 0 C O E  02 
6 . 9 0 0 0 C 3 E  02 
7.5COOGCE  02 
7.6033CCE C2 
8 .1003L 'OE 02 
8 .43CSCCE 02 
8 . 7 C 0 3 C C E  02 
9 . 0 0 0 0 0 0 E   0 2  
Y.3COOOOE C? 
9 .  !jj;;C)OCGE 32 
9.6000"GC a2  
1 .05CJOCCE 03 
1 . 0 2 5 G 5 0 E  03 
1 . l l C ) O C O i  03 
1 . 0 3 0 0 C O E   0 3  
1 . 1 J 3 0 0 0 E   0 3  
1  .17COCOF 03 
1 . 2COOCOE 03 
1 . 2 2 0 0 0 0 E  03 
1 . 2 C O O O O E  03 
1 . 2 6 0 0 3 0 E  03 
1 .32CC)OUE 03 
1 . 3 5 0 0 0 0 E  03 

















































3.GCOOOO.E 0 2  
VALUE 
2 . 9 d 2 3 2 9 E  02 
2 . 7 6 7 4 3 7 E  02 
2 . E 4 7 3 8 0 E  02 
2 . 6 5 8 7 1  1 E 0 2  
2 . 6 L 2 9 2 3 E   0 2  
2 . 5 e S 5 3 1 E   0 2  
2 . 5 2 0 3 9 1 E  02 
2.49;GC)rjE 02 
2 . S E 3 4 5 6 E   0 2  
2 . 4 3 1 3 3 3 E  02 
2 . 2 3 2 7 6 4 E   0 2  
2 . ? 7 7 2 9 2 E  02 
2 . 3 5 4 5 6 C E  CT 
2 . 2 3 4 2 5 1 E  02 
2 . 5 1 6 0 9 2 E  02 
2.2C.92-2E  C2 
2 . 2 7 2 2 5 7 E  02 
2 . 2 e 5 2 5 2 i  02 
2 . 2 6 D 5 i 3 E  0 2  
2 . 2 5 C 0 9 6 E   0 2  
1 . 2 4 0 7 0 0 E   0 2  
2 . 2 3 2 2 6 9 E  02 
2 . 2 2 4 7 0 3 E  02 
2 . 2 1 7 3 i Z E   0 2  
2 . 2 . 1 a l S E  02 
2 . 2 5 5 3 3 9 i  02 
2 . 2 0 i 4 2 2 E  C2 
2 . 1 5 7 0 0 5 E  02 
2 . 1 9 3 9 3 8 E  02 
2 . 1 6 9 1 7 4 E   0 2  
2 . 1 8 6 2 7 2 F  02 
2 . 1 6 3 3 3 6 E   0 2  
2 . ! 1 3 C 6 1 i E  02 
2 . 1 7 2 4 C 8 E  02 
2 . 1 7 6 S O l E   0 2  
2 . 1 7 2 L 4 0 i  02  
2 . 1 7 4 5 2 5 E   0 2  
2 . 1 7 1 3 2 5 E  02 
2.113'1"2E  02 
2 . 1 6 7 C T 0 5   c 2  
2 . 1  cS7LCE 02 
2 . ! E 5 6 5 1 E  02 
2 . 1 6 5 7 6 2 E   0 2  
2 . 1 6 4 2 4 5 E  02 
2 . 1 6 C 9 5 4 i   0 2  
JANUARY 1 .  1 9 7 6  NQSTRAN 12/31/74 PAGE 1 2  
T E M P E R A ' T U R E  V E C T O R  
RON-LIiqEAR TRANSIENT PROGLEBI . . . LARGE THERYAL MASS TO JANUARY 1 , 1976 NASTRAN 12/31 /74 PAGE 13 
CONST2AIN A G R I O  P O I N T  T O  A F IXED TEMPERATURE 
P O I F i T - I D  = 
T I M E  
0.0 
3.000000E 01 
6 .  OOOOOOE 01 
9 . 0 0 0 0 C O E  01 
1.2000COE  02 
1 .500000E 02 
1.600000E 02 
2 . 1  OGOOOE 02 
2.403000E  02 
2.700000E 02 
3.00000GE 02 
3.3000COE  02 
3.6000Q.OE  02 
3.900000E 02 
3.20000@E 02 
4.5000CGE  02 
4.6030COE  02 
5.1000COE 02 
5.400000E  02 
5.7000LlGE 02 
6.000000E  02 
6.300000E  02 
6.603000E  02 
6.9G3000E 02 
7.50'3000E  02 
7.203000E  02 
7.803CCOE 0 2  
8.4000COE  02 
8.700000E  02 
9.3000COE  02 
9.000000E  02 
9.60i)OOOE 02 
9.900000E  02 
1 .02:3CIOOE 03 
1.050000E  03 
1.083000E 03 
1.110000E  03 
1 .143000E 03 
1.170000E 03 
1 .2,OOOOOE 03 
1 ,233000E 03 
1.293000E  03 
1.263000E  03 
1.320000E  03 



















































3.000000E  02 
2.939604E  02 
2.746729E 02 
2.668335E 02 
2 .59941  9E 02 
2.53944GE 02 
2.486829E 02 
2.44051 9E 02 
2.339527E G2 
2.36341 7E 02 
2 .331  274E 02 
2.302GQ5E  02 
2 .27721  3E 02 
2.251494E  02 
2.216025E  02 
2.139775E 02 
2.1721 80E 02 
2.15000OE  02 
2.145391E  02 
2.152146E  02 
2.124564E  02 
2.117757E  02 
2.111643E  02 
2.1C6151E  02 
2.101221E  02 
2.096790E  02 
2.092EO9E  02 
2.089232E  02 
2.033:30E  02 
2.GG5018E  02 
2 . a 3 8 9 - 1 6 ~  02 
2.2541a1E 02 
2 . 1 a s 2 2 1 ~  02 
2 .1604a-1~   02  
2 . o e o s 3 4 ~  0 2  
2 . 0 7 a 2 0 1 ~  0 2  
2.076105E 02 
2.074220E  02 
2.071006E  02 
2.072528E  02 
2.069637E  02 
2.C67302E 02 
2.0663C8E 02 
2.065414E  02 
2.064612E 02 
2 . 0 t a 4 0 8 ~  0 2  
T E M P E R A T U R E   V E C T O R  
CONSTRAIN A GRIO POINT 7 0  A FIXE@  TEVPERATLRE 
::ON-LIhEAR  Ti!CEiSIEi,T  PROBLEV . . . LARGE  THERMCL MASS TCJ J A N U A R Y   1 .   1 9 7 6 NASTRAN 1 2 / 3 1 / 7 4  PAGE 14 
P O I h i T - 1 2  = 
0 .0  
3 . 0 0 3 0 0 0 E  01 
6 . O C J 0 0 0 E  01 
9 . 0 C 3 0 C G E  01 
1 .20 3003E 02 
1 . GW3OCCE 01, 
1 .5030COE c'2 
2 . 1  G.3O'JOE 02 
2 . 4 0 0 0 0 0 E  02 
2.7GJOCOE 02 
3.00JOCOE 02  
3 . 3 0 0 0 C C E  02 
3 . 6 C 3 O C O i  02 
3 . 0 0 3 9 C O E  02 
4.2C30CGE 02 
4 . 5 0 3 0 0 C E   3 2  
4 . 6 0 3 3 C O E  02 
5 . l G 3 0 C O E  02 
5 . 4 0 J O C 3 E  02 
5 . 7 0 0 0 0 0 E  02 
G.OG?OOtE 0 2  
6.303000E 02 
6 . 3 0 3 0 C O E  02 
7 . 2 0 0 0 0 0 E  02 
7.5GOOCOE 02 
8 . 1 0 0 0 0 0 E  02 
7.60'JGOOE 02 
8 . 4 0 5 0 0 G E  02 
8 . 7 0 3 0 C O E  02 
9 . 3 0 3 0 0 0 E  02 
9.3GOOOCE  02 
9 . 6 0 0 0 C O E  02 
9 . 9 0 0 0 0 0 E  02 
1 . 0 2 3 0 C O E  03 
1 . 0 5 0 0 0 0 E   0 3  
1 . 0 9 0 0 0 0 E  03 
1 . 1 1 0 0 0 0 E  03 
1.140GCOE  33  
1 .1700COE 03 
1 . 2 0 0 0 0 G E  03 
1 . 2 3 0 0 0 0 E  0 3  
1 . 2 6 0 G 0 0 E  0 3  
1 . 2 3 0 0 0 O E  03 
1 . 32000OE 03 
1 . 3 5 0 G C O E   0 3  
T l b l i  


















































2 . 9 3 5 5 1  E 62 
2 . 9 5 9 9 2 O E  G2 
2 . 9 3 8 4 4 2 E   0 2  
2 . 9 1 9 2 3 3 E  02 
2 .  E562i 'dE 02 
2 . E T 2 0 2 1 E  C2 
Z . B ' ; P ? l l E  02  
Z . S < 7 6 6 1 E   0 2  
2 . 8 3 7 2 6 6 E  02 
2 . 8 2 7 9 2 0 E  02 
2 . 9 1  9524i 02 
2.€:19aiE 9 2  
2 . 6 5 5 2 2 5 E   0 2  
2 . 7 9 3 1  SOE 02 
2 . i G 3 7 1 S E  02 
2 .76865OE 02 
2 . 7 E 0 5 4 2 E  02 
2 . 7 7 7 0 2 1 E  02 
2 . 7 7 3 8 6 7 E  02 
2 . 7 3 1 0 3 5 E   C 2  
2 . 7 5 Y S S S E  02 
2 .   i E 4 1 7 5 E  02 
2 . 7 € , 5 2  1 8E 02 
2 .  i61-631 E 02 
2 . 7 6 2 5 3 9 E  02 
2 . 7 5 3 2 1 4 E  02 
2 . 7 5 7 5 0 6 E  02 
2 . 7 5 6 6 9 3 E  02 
2 . 7 5 5 6 2 5 E  02 
2 . 7 5 4 6 6 3 E  02 
2 . 7 5 3 7 9 9 E  02 
2 . 7 5 3 3 2 2 E  02 
2 . 7 5 2 3 2 7 E  02 
2 . 7 5 1 6 5 5 E  02 
2 . 7 5 1 1 3 6 E  02 
2 . 7 5 6 6 3 2 E  02 
2 . 7 5 0 1 7 R i  02 
2 . 7 4 9 3 0 2 E  02 
2 . i 4 8 7 7 1  E 02 
2 . 7 4 9 0 7 2 E  02 
2 . 7 5 8 7 7 4 E  02 
2 . 7 4 8 2 6 7 E  02 
2 . 7 4 8 5 0 8 E  02 
2 . 5 0 1 e r ; 7 ~  02 
2 . 7 8 ~ 4 6 5 ~  02
T E M P E R A T U R E   V E C T O R  
CONSTRAIN A G R I D  POINT TC A FIXED  TEMPERATLRE 
hC)N-Ll [uEAR  T2LNSIE:;T  PROBLEM . . . LARGE  THERMAL MASS TO JANUARY 1 ,   1 9 7 6   N A S T R A N   1 2 / 3 1 / 7 4  PAGE 1 5  
P S I N T - I D  = 
0 . 0  
3 . 0 0 0 0 0 U E  01 
6 . 0 0 3 0 0 0 E   0 1  
9 .  COOOOOE 0 1  
1 , 2 0 0 0 0 0 E  02  
1 .50 i )OCGE  02 
1 . & 3 0 0 0 G E  02 
2 . 1 0 0 0 0 0 i  02  
2 . 7 0 0 0 0 0 E  0 2  
2 . 4 0 3 0 0 0 E  02 
3.00UOOCE 02 
3 . 3 0 3 0 0 0 E   0 2  
3 . 9 0 9 0 C O E   0 2  
3 . 6 0 0 0 G O E  02  
4.2000GOE 02 
4 . 5 0 0 0 C O E  02 
4 .  SOOOOOE 0 2  
5 . 1  OOOOOE 02 
5.SO9OOUE  02  
5 . 7 0 3 0 0 0 E  02  
6 . 3 C 3 0 0 G E  02 
6 . 0 0 0 0 C O E  02 
6 . 6 0 O O O O E   0 2  
6 . 9 3 0 0 0 0 E  02 
7.2COOOGE 02 
7 . 5 0 0 0 C O E  02  
8 . 1 0 @ C @ O E   0 2  
7.6300COi C2 
8 . 4 0 0 0 G O E  02  
8 . 7 0 0 0 5 G E  0-7 
9 . 0 0 0 0 C G E  02 
9.3COOC~OE 02  
9 . 6 0 0 0 C O E  0 2  
9 . 9 0 0 0 C O E  02 
1 . 0 5 0 0 @ O E  0 3  
1 . 0 2 0 0 0 0 E   0 3  
1 . : 13000E 0 3  
1 . 1 4 3 0 0 0 E   0 3  
1 . 1 7 0 0 0 3 E   0 3  
1 . 2 0 0 0 C O E   0 3  
1 . 2 3 0 0 C O E  03 
1 . 2 6 3 0 C O E  03 
1 . 2SOOOCE 0 3  
1 . 3 2 0 0 C O E  03 
1 . 3 5 0 0 0 0 E  0 3  
T I M E  

















































3 . 0 S O O O O E   0 2  
VALUE 
2 . 5 7 3 6 1 3 E  0 2  
2 . 8 8 1 0 9 4 E  02 
2 . 9 2 7 5 G 2 E  02  
2 . 8 C 7 9 5 2 E   0 2  
2 . 7 7 5 1 4 6 E  02  
2 . 7 4 5 5 6 9 E   0 2  
2 . 7 1 8 9 5 3 E   0 2  
2 . 6 9 5 0 3 7 E   0 2  
2 . 6 7 3 5 6 7 E  02  
2 . 6 5 4 3 0 4 E  02 
2 . 6 3 i G 2 9 E   0 2  
2 . 6 2 1 5 4 1 E   0 2  
2. EC,7656E 02 
2.595210E 0 2  
2 . 5 8 4 C 5 3 E  C2 
2 . 5 7 4 0 5 0 E  32 
2 . 5 9 5 0 6 3 E   0 2  
2 . 5 5 7 0 4 5 E  02  
2 , 5 4 5 8 3 7 E   0 2  
2 . 5 4 3 3 7 2 E  02  
2 . 5 7 7 5 7 3 E   0 2  
2 . 5 3 2 3 7 G E  02  
2 . 5 2 7 7 0 2 E  02 
2 . 5 2 3 5 1 3 E   0 2  
2 . 5 1  63BOE G2 
2 . 5 1 9 7 5 5 E  02  
2 . 5 1 0 6 3 0 E   0 2  
2 . 5 1 3 3 5 0 E  02  
2.53U;SRE 02  
2 . 5 G L j S 5 5 E  02  
2 , 5 C ' . 0 ? 5 C   0 2  
2 . 5 5 2 2 5 6 E   0 2  
2 . 5 0 0 6 6 7 E   0 2  
2 , 4 9 9 2 : - 9 E  02  
2 . 4 3 7 9 5 6 E  02  
z . e 4 6 ? 1 9 ~  0 2  
2 . 4 9 6 a 0 3 ~  0 2  
2 . 4 5 5 7 6 8 ~  cz 
2 . 4 0 4 8 3 9 E   0 2  
2 . 4 9 3 2 5 0 E   0 2  
2 . 4 9 4 0 0 1 E   0 2  
2 . 4 9 2 5 7 5 E  02  
2 . 4 Y 1 9 G 8 E   0 2  
2 . 4 5 1 4 2 2 E  02 
2 . 4 9 0 9 3 1  E 02  
T E M P E R A T U R E   V E C T O R  
CONSTRAIN A G R I D  POINT T O  L F I X E 0  TEMPERATURE 
NOV-LINEAR  TRPNSIEhT  PRO@LEM . . .  LARGE  THERMAL M A S S  T O  
P O I F i T - I O  = 7 
TIME 
0.0 
3 . 0 0 0 0 0 0 E  01 
6 . 0 0 3 0 0 0 E  01 
9.000000E 01 
1  ,200OOOE 02 
1 . 5 0 0 0 0 0 E  0 2  
1 . 6 0 3 0 0 0 E  0 2  
2 . 1  OOOOOE 0 2  
2 . 7 0 0 0 C G E  02 
2.400000E 02 
3 . 0 0 0 0 P G E   0 2  
3 .3G30COE 02 
3 . 6 0 0 0 C O E  02 
3 . 9 0 3 0 C C E   0 2  
4 . 2 0 0 0 C O E  02 
. 4 . 6 3 0 0 C O E  02 
4 . 5 0 0 0 0 0 E  02 
5.1'050C3E 02 
5 . 4 0 3 0 C O E  02 
5.70'JOCCE 02 
6 . 0 0 0 0 0 0 E  02 
6 . 6 0 3 0 0 0 E  02 
6 . 3 3 0 0 0 @ E  02 
6 . 0 0 3 0 0 0 E  02 
7 . 2 0 0 0 C O i  02 
7.50r)OOCE 02 
6.1C!30C3F. 02 
7 . 5 0 3 0 G O E  02 
C . 4 G 3 0 0 0 E  02 
0 . 7 0 J 0 0 0 E  02 
9 .  OGJOOOE 02 
9 .303COOE 02 
9.YO3OOOi 02 
9 . 6 G 3 0 C O E  07 
1.0:33"OE C3 
1 .05'100OE 03 
1  .Oe00COE 03 
1 , 1 1 2 0 2 0 E  03 
1 .14OOOOE 03 
1 . 1 7 3 5 0 0 E   0 3  
1 . 2 3  J O C Z E  03 
1.20i)OOCE 03 
1 . 2 E 3 0 C O i  0.; 
1 . 2 9 5 0 0 0 E  03 
1 . 3 2 3 0 0 0 E  t 3  








































T E M P E R A T U R E   V E C T O R  
3 . 0 0 0 0 0 0 E  02 
VALUE 
2 . 5 ? 2 3 3 2 E  02 
2 . 7 6 i 4 3 7 E  G2 
2 . 6 3 8 9 2 6 E  02 
2.5J039CC- 02 
2 . 4 9 9 6 0 7 E  02 
2 . 4 6 7 4 5 7 E  02 
2 . 4 2 i 3 4 4 E  02 
2 . 4 C 2 ' 6 6 E   0 2  
2 . 3 7 7 2 S 3 E   0 2  
2 . 5 5 3 5 d C E   0 2  
2 . 3 3 4 2 5 2 E   0 2  
2 . 3 1 5 C 9 4 E  C2 
2,2 ;795<:3E 02 
2 . 2 E 5 2 5 3 E  02 
2 . 2 7 2 2 5 6 E  02 
2 . 2 F i 0 5 7 3 E  02 
2 . 2 E 0 0 0 e E  02 
2 . 2 7 2 2 7 0 E   0 2  
2 . 2 4 0 7 C l E  02 
2 . 2 2 3 7 0 3 E  02 
2 . 2 1 7 9 1 2 E   0 2  
2 . 2 l i 8 1 4 E  02 
2.2506543E 02 
2 . 2 C : 4 2 2 E  02  
2 . 1 9 7 0 0 E E  02 
2 . 1 5 3 0 3 9 E   0 2  
2 . l e 2 4 7 G E   0 2  
2 . 7 3 3 3 9 7 E   0 2  
2 .  ? SO:;; 2E 02 
2 .  171!4P9E 02 
2 . 1 7 t C C 2 E  G2 
2 . 1 7 4 5 2 6 E  02 
2 . 1 7 1 3 2 6 E  02 
2 . : 7 2 8 ? 0 E  02 
2 . 1 6 5 . 9 6 5 i  C 2  
2 . 1  E?:740€ 0 2  
2 .  lG'76LOE 02 
2 . 1 5 6 b 5 2 E  02 
2.164.7G4E  C2 
2 . 1 6 5 7 6 2 E  02 
2 . 1 6 3 2 4 6 E  02 
2 , e c 7 3 c ' z ~  02 
z . 6 9 e 7 1 1 ~  02 
2 . 5 e . 5 5 3  1 E 02 
2 . 1 a ~ 2 7 3 ~  02
JANUARY 1 ,, 1976 NASTRAN 12/31/74 PAGE 16 
CONSTRAIN A G R I D  POINT T O  A FIXE0 TEMPERATURE 
RON-LINEAR T R C N S I E K T  PROeLEM . . .  LARGE  THERhlAL  MASS TO JANUARY 1 , 1076 NASTRAN 12/31/74 PAGE 
POINT-ID = 
0 .0  
3.003000E 01 
6 .  OOOOOOE 01 




1 . E00000E 02 
2.4030COE 02 
2.700000E 02  
3 . C O O O O O E  02 
3.30'1000E 02  
3.903000E 02 
5.603000E 02  
4.233000E 02 
4.503000E 02 





6.3000CGE  02 
6.603000E 02  







9.000003E  02 
9.3COCOOE 02 






1 .1400COE 03 
i .17000OE 03 
1 .200000E 03 
1.23OOOOi  03 
.1 .200000E 03 
1.260GOOE 03 
1.350000E  03 
1.320000E  03 
























































2 . 3 9 0 6 2 7 E  02 
2.263417E C2 
2 . 3 3 1  275E 02 
2.277214E 02 
2.3026Fji jE 02 
2.254486E 0 2  




2.1721 8 0 E  02  
2.150001E 02 
2.160488E 02 
2 . 1   W 5 9 2 E  C2 
2 . 1  ;?146E - 0 2  
2.124564E 02 




2.096791E  02 
2.092810E 02 
2 . C Z G , 0 2 0 E  02 
2.OE3131E 02 
VALUE 
2 . 0 8 9 2 3 3 ~  0 2  
2.0a05.55~  02 
2.078203E 02 
2.076106E 02 
2 , 0 7 4 2 2 1  E 02  
2.071007E 02  
2.072529E 02 
2.069639E 0 2  
2.066409E 02 
2.067304E  02 
2.0663:  O E  02 
2.064614E 02 
2.065435E 02 
T E M P E R A T U R E   V E C T O R  
17 
r \ ;OiX-LI !EAQ  TRB!SIEhT  FZOELEM . . , L A R G E  THERMAL  MASS  TO 
CONSTRAIN L G R I D  P O I N T  TO A F l X E D  TEMPERATURE 
P O I N T - I O  I 100 
. .  
T E M P E R A T U R E   V E C T O R  
0 . 0  
3 . 0 0 O 0 0 0 E  01 
6 . 0 0 3 0 C O E  01 
9.000009E 01 
1 .500CJOOE C2 
1 . 2 0 3 0 0 0 E   0 2  
1 ,603OOCi 02 
2 . 4 3 0 0 0 G E   0 2  
2 , l O J O C C E  01 
2 . 7 0 7 0 0 3 E  CJ2 
3.000000E 0 2  
3 .30 r )OCGE  02  
3.GOO9C.OE 02 
3 . 9 0 0 O X E  O? 
4.20000C.E 22 
4 . 5 3 3 C O C E  0 3  
4 . 6 0 3 S C O E   0 2  
5 . ! 0 0 0 G O E  0 2  
5.40GOCOE  02 
5 . 7 0 0 0 0 C E   0 2  
6.00r lOOCE 02 
6 . 3 0 0 0 0 0 E   9 2  
6 . 6 0 0 0 C O E   0 2  
6 .90COC3E  02  
7 . 2 0 0 0 0 0 E  02 
7 . 5 0 0 0 0 0 E  02 
8 . 1 0 3 0 0 0 E   0 2  
7 . 6 0 3 0 0 0 E   0 2  
Q . C C O O O O E  0 2  
8 . 7 C 0 0 0 G E  C2 
9 . 0 i O O C 3 E   0 2  
9 . 3 o o o c ~ o i   0 2  
9.8COOCJOE 0 2  
9 . 6 0 3 G C O E   0 2  
1 . 0 2 0 0 3 0 E  0 3  
1.05COCOE 35 
1 .080000E 0 3  
1 . : 1 0 0 0 0 E   0 3  
1 . 1 4 0 0 0 0 E  03 
1 .17GOOOE 03 
1 . 2 3 0 0 0 0 E   0 3  
1 . 2 0 0 0 0 0 E  03 
1 . 2 6 0 0 0 0 E   0 3  
1 . 2 9 3 0 0 0 E  03 
1 . 3 2 3 0 0 0 E  0 3  
1 . 3 5 0 0 0 0 E  03 















































3.OC3( I l 'OE  02  
V l L L l E  
2.9L;:liiT.SE 0 2  
2 . 0 5 9 5 S O C   0 2  
2 . 5 9 5 9 6 5 E  02 
2.9E.CIOSOE  C2 
2 .  G 2 9 9 7 6 E  0 2  
2 . 5 ? ' ? 3 7  1 E 0 2  
2.95DFiGoE  C2 
2 . 5 5 3 9 5 5 E   0 2  
2 . 9 5 1 J 5 S l  E C Z  
2 . 9 9 ' 3 9 5 1 :   0 2  
2 . ? 3 3 9 4 6 E   C 2  
2 . P 9 3 9 3 C E   0 2  
2 . 9 ' ? 9 9 4  1 E 0 2  
2 . 3 ? 3 9 . 3 9 E   0 2  
2 . 5 3 9 9 3 7 E  02 
2 . 9 9 9 9 3 4 E   0 2  
2 . 9 5 ' 3 3 3 2 E   0 2  
2 . 9 O a S Z 9 E   0 2  
2 . 3 5 9 9 2 7 E   0 2  
2 . 9 5 ' 3 9 2 3 E   0 2  
2 . Y 5 3 3 2 2 E   0 2  
2 . 9 9 9 9 ;  9E  02  
2 .  G?'13! 7E 02  
2 .53Yc i15E  C2  
2 . 5 3 9 9 1 2 E   0 2  
2 . 9 9 3 9 1 0 E   0 2  
2 . 9 5 9 9 0 7 E   0 2  
2 . 9 5 9 9 0 5 i   0 2  
2 ,  PS"932E 0 2  
2 .95 - l i l 00E   02  
?.G53997F: c 2  
2.9PYC;5E  02 
2 .  99Clh93E 3 2  
2 . 9 5 9 S 9 0 E   C 2  
2 . 9 - 1 3 E 8 8 E  G2 
2 .95CIG25E  02  
2 .  C ~ W ~ Z E  0 2  
2 .  9 c . w : ~ :  0 2  
2 . 9 9 ' 3 6 9 0 E   0 2  
2 . 8 9 ' 1 6 7 5 E   0 2  
2 . 9 6 9 C 7 3 E   0 2  
2 . s m e t ~ ~  0 2  
2 . 9 9 9 a 7 1 ~   0 2  
2 . 9 6 9 8 6 G E   0 2  
2 . 9 5 9 8 6 3 E   0 2  
JANUARY 1. 1 9 7 6  NASTRAN 1 2 / 3 1 / 7 4  PAGE 18 
_ - -  END  OF  JOB - - - 
I 
10 
0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NASTRAN LOADED  AT L O C i l  ION 1 9 5 F 2 D  
T I M E  TO GO = 59 C P U   S F C . ,  2 9 8  1/0 SEC. 
D CPU-SEC.  0 ELAPSED-SEC.  SEMl  BEGN * 0 CPU-SEC . 0 ELAPSED-SEC.  
* 1 CPU-SEC.  5 ELAPSED-SEC.  SEMT NAST 
1 CPU-SEC.  * 1 CPU-SEC.  '5 ELAFSEC-SEC.  6 .ELAPSED-SEC. 
G N F I  
XCSA 
1 CPU-SEC.  C ELAPSED-SEC.  
* 1 CPU-SEC.  
I F P 1  
1 2   E L L P S E D - S E C .  
* 2 C F U - S E C .   1 9   E L A P S E D - S E C .  DO IFP 
XSOR 
2 CPU-SEC.  * 2 CPU-SEC.  L 4  ELAPSED-SEC.  3 4   E L C P S E C - S E C .  
END I F P  
XGP I 
4 'CPU-SEC.  52 ELAFSED-SEC.  
4 CPU-SEC.  
SEMl  END 
4 2   E L A ? S E D - S E C .  "" L I N K N S 0 2  - - -  
= 2 2  1/0 SEC.  
L A S T   L I N K  D I D  NOT USE  4C016  BYTES  OF  OPEN  CORE 
4 C P U - S E C .  44 ELAFSED-SEC.  "" 
* 4 CPU-SEC.  L 4  ELAPSED-SEC.   XSFA 
L I N K  END - - -  
* 4 C.PU-SEC. L5 ELAPSED-SEC.  XSFA 
1 4 CPU-SEC.  i.5 E i 2 P S E D - S E C .  3 GP  1 BEG% 
* 4 CPU-SEC.  F31 ELAPSED-SEC.  3 GP 1 
* 4 C P U - S E C .  L z c i  E L L F S E D - S E C .  8 GP2 
E D 
1 4 CPU-SEC.  54  E L L F S E D - S E C .  
GEGN 
8 
I 4 CPU-SEC.  54 E L A F S E O - S E C .   1 0   P L T S E T BEGN 
GP2 END 
ri' 5 C P U - S E C .  
* 5 CPU-SEC.  55 ELAPSED-SEC.  10 PLTSET  END 
* 9 C P U - S E C .  57 ELAPSED-SEC.  12 P R T W G  END 
56 E L S F S E D - S E C .   1 2  PRTMSG  BEGN 
3 5 CPU-SEC.  57 E L J F S E D - S E C .   1 3   S E T V A L  BEGN 
5 CPU-SEC.  57 ELAPSED-SEC.  * 5 CPU-SEC.  58 E L A P S E D - S E C .   2 1   G P 3  BEGN 1 3   S E T V A L  END 
* s CPU-SEC.  65 ELAPSED-SEC.  21 GP3  EKD 
1 5 CPU-SEC.  65 ELAPSED-SEC.  
t 5 CPU-SEC.  
23 T A l  BEGN 
77 ELCPSED-SEC.  23 T A 1  END 
I 5 CPU-SEC.  79 ELAPSED-SEC.  "" L I N K N S 0 3  - - -  
= 53 1/0 SEC. 
f 5 CPU-SEC.  
* 3 CPU-SEC.  82 ELAPSED-SEC.  "" 8 2   E L A P S E D - S E C .  
L I N K  END - - -  
* 5 CPU-SEC.  86 E L A ? S E D - S E C .  27 SMA1  END 27 SMAl  DEGN 
* 5 CPU-SEC.  
I 5 C P U - S E C .  
117 ELAPSED-SEC.  30 SMAZ  BEGN 
90 ELLF'SED-SEC. 3 0  SMA2  END
= 6 1  1/0 SEC.  
5 C P U - S E C .   9 1   E L A P D - S E C .  "" L I N K N S 0 5  - - -  
* 6 CPU-SEC.  94 ELCFSED-SEC.  
4 5 C P U - S E C .  94 ELAPSED-SEC.  35 RhlG BEGN 
L I N K  END - - -  
* 6 CPU-SEC.  Ye ELCPSED-SEC.  
6 C P U - S E C .  58 ELAFSED-SEC.  
SDCO MP 
SDCO MP 
I 6 CPU-SEC.  99 ELAPSED-SEC.  
* 5 C P U - S E C .   1 9 1 E L A F S E D - S E C .  FBS 
8 6 CPU-SEC.   101   ELCFSED-SEC.  MPYA D 
FBS 
6 CPU-SEC.  
I 6 CPU-SEC.  
1 0 2   E L A F S E O - S E C .   K P Y A D 
1C2   ELPPSED-SEC.  TAAI.1 POSE 
1 5 C P U - i E C .  
8 6 C P G - S E C .   1 0 4   E L A P S E D - S E C .  W 2 Y A D 
103  ELAPSED-SEC.   TKAN  POSE 
L A S T  LINK D:D NOT USE 8 2 7 8 8  B Y T E S  OF OPEN CORE 
t 
L A S T   L I N K  DID NOT USE 64258 6YTES  OF  OPEN CORE 
"" 
METHOD 2 NT.NSR  PASSES = 1 . E S T .   T I M E  = 0.0 
6 CPU-SEC.  
1 7 CFU-SEC. 
f 7 CPU-SEC. 
= 77 1/0 S E C .  
* 7 CPU-SEC. 
* 7 CPU-SEC.  
* 7 CFU-SLC.  
* 7 CPU-SEC.  
I 7 CPU-SEC. 
7 CPU-SEC. 
= 85 i / O  SEC. 
I 7 CFU-SLC.  
1 7 CPU-SEC. 
* 7 CPU-SEC. 
4 7 CPU-SEC.  
= 89 1/0 SEC. 
7 CPU-SEC.  
7 CPU-SEI). 
L A S T   L I h l K  DID N3T 
L A S T   L I N K   D I D  NOT 






























3 CPU-SEC.  
3 CPU-SEC. 
8 CPU-SEC. 




9 C P U - s i c .  
9 CPU-SEC. 
9 CPU-SEC. 
1 0   C P U - S E C .  
1 0   C P U - S E C .  
1 0   C P U - S E C .  
1'2 CPU-SEC.  
1 0   C F U - S E C .  
1 0   C P U - S C C .  
11  CPIJ-SEC. 
10 CPL-SEC.  
1 1   C P U - S E C .  
= 1 1 1  110 SEC 
R:ETHOD 2 NT  .NBR  PASSES = 
1U5 ECAFSED-SEC.  V?YA D 
:DE E L 6 P S E t - S E C .  25 FiVG END 
i G P  ELLPSEJ-SEC.  "" LINKNSO4 - - -  
USE 7zrjz3 BYTES O F  cPEr4 CORE 
: : 2  ELAFSED-SEC.  
,'i ELLFSED-SEC.  
L I N K  END - - -  
40 GP4  BEGN 
: ' 5  E L i P S E C - S E C .   4 0   t 4  EkiD 
., 6 ELAPSED-SEC.   46   GPSP BEGN 
"" 
:;7 ELLPSED-SEC.   46   G P END 
:'7 ELLPSE!J-SEC. "" L I N A N S 1 4  - - -  
USE It7044 SYTES  OF OPEN CORE 
' ~ 2 1   E L A P S E C - S E C .  "" L I N K  END - - -  
1 2 1   E L A P S E D - S E C .  47 GFP BEGN 
: 2 1  E L P P S E b - S E C .  47 OFP  E l lD  
1 2 3   E L A P S E D - L E C .  " _ _  L I N K N S 0 4  - I -  
USE  115E6C  BYTES  OF OPEN  CORE 
1 2 3   E L A P S E C - S E C .  "" . \.INK END - .-  
1 2 6   E L A P S E G - S E C .   5 1   M C E l 3EGN 
1 2 3  ELAPSED-SEC.  
129 ELAPSED-SEC. 
1 3 1   E L A P S E D - S E C .  
132   ELC?SEO-SEC.  
132 ELAPSED-SEC.  
I:j4 ELAPSE?-SEC. 
134 ELAPSED-SEC.  
135   ELAPSED-SEC.  
137 ELAPSED-SEC. 
135 ELAPSED-SEC.  
1 2 9   E L 2 P S E D - S E C .  
1 4 0   E L A P S E D - S E C .  
140 EL2.FSED-SEC. 
1 4 2   E L A P S E D - S E C .  
!45 E L C P j E C - S E C .  
1 4 6   E L L F S E 3 - S E C .  
1 4 6   E L I P S E C - S E C .  
I50 E L 2 P J E D - S E C .  
1,:3 ELLFSED-SEC.  
l!il E L A P S E S - S i c .  
ltii EL.IPSF3-SEC. 
1 5 4   E L A P S E D - S K C .  
l! i2 E L L T S E D - S E C .  
1 l i 4   E L L P S E D - S E C .  
5 1  
53 













Ivl P  Y  A 








MCEl  EKD 
AXE2 BEGN 
D 
hlETHOD 2 NT.NBR 
D 
D-  
METHOD 2 T .NER 
D 
METHOD 2 T .NBR 
D 
D 
METHOD 2 NT.NBR 
D 
D 




METHOD 2 T .NBR 
D 
D 
IvlETYOD 2 NT.NBR 
D 
METHOD 2 T .NER 
D 
D 
METHOD 2 T .NBR 
D 
D 
MCE2  END 
L INKNSO6 - - -  
* 11   CPU-SEC.  15i. ELfa>SED-SEC. "" L I N K  END - - -  
* 1 1   C P I J - S E C .   1 5 6   E L L S E D - S E C .  75 DPD  BEGN 
' 1 1   C P U - S E C .   1 b 2   E L A ? S ~ O - S E C .  75 DPD  END 
* 1 1   C P L - L E C .   1 6 5 E L L 7 3 E D - S E C .  "" 
= 1 2 0  IiO S E L .  
L I N K N S I O  - - -  
* 1 1   C P U - S E C .   6 9   E L L P S E D - S E C .  "" L I N K  END - - -  
L A S T   L I N K  DID KOT  USE :52132 EYTES O F  O?EN  CORE 










! . E S T .   T I M E  = 
1 . E S T .   T I M E  = 
1 . E S T .   T I M E  = 
1 . E S T .   T I M E  = 
1 . E S T .   T I M E  = 
1 . E S T .   T I M E  = 
1 . E S T .   T I M E  = 
1 . E S T .   T I M E  = 
1 , E S T .   T I M E  = 
1 . E S T .   T I M E  = 
0.0 
0.0 








* 1 1   C P U - S E C .   1 6 9 E L A P S E D - S E C .  81 MTRXIN  BEGN 
= 1 1  CPU-SEC.  
1 1  CPU-SEC.  
l i 9  ELPFSED-SEC.  8 1   M T R X I N   E r i c  
1 7 0  ELAPSED-SEC.  a 3  P A R A M  BEGN 
* 1 i C F U - S E C .   1 7 0  ELLPSEO-SEC.  83 PARAhl  END
* 1 1  C P U - S E C .   1 7 1   E L A F S E C - S E C .   X S F A
* 1 1  CPU-SEC.  
* 1 1  CPU-SEC.  
1 7 2   E L A P S E C - S E C .  YSFC 
88 GKAD  BEGN 
* 1 1   C P U - S E C .   1 7 4   E L A S E D - S E C .  sa GKAD END 
" 1 1   C P U - S E C .  ' 7 5  ELAFSED-SEC.  "" L'INKNS05 - - - 
= 1 2 7  1/0 SEC. 
* 1 1   C P U - S E C .  ;:a E L Z i S E D - S E C .  "" L I N K  END - - -  
* 1 I CPU-SEC.  17.5 ELAPSED-SEC.  92 TRLC  BEGN 
* 1 2   C P U - S E C .  188 ELPPSED-SEC.  MPYA D 
1 7 2   E L A P S E D - S E C .  
L A S T   L I N K  D I D  NCT  USE  117064   EYTES OF OPEN  CORE 
METHOD 2 T .NBR  PASSES = 
* 1 2   C P U - S E C .  1 8 9   E L A P S E D - S E C .  MPYA 0 
* 1 2   C P U - S E C .  1FlD ELAPSED-SEC.  MPYA D 
* 12 C P U - S E C .  ! 9 1   E L A P S E D - S E C .  MPYA D 
* 1 2   C P U - S E C .  1 9 1   E L A P S E D - S E C .  MPYA D 
* 1 2   C P U - S E C .  1 9 2   E L A P S E D - S E C .  MPYA D 
* 1 2   C P U - S E C .  i 9 3   E L A P S E D - S E C .  MPYA D 
* 13 C P U - S E C .   1 9 4   E L A P S E D - S E C .  WPYA D 
* 1 3   C P U - S E C .   1 9 4   E L A D S E D - S E C .   9 2   T R L G  END 
* 1 3   c P u - s : c .   1 9 5   E L A P S E D - S E C .  "" L I N K N S I  1 - - - 
= 142  I/3 SEC. 
METHOD 2 NT.NBR  PASSES 
METHOD 2 KT.NBR  PASSES = 
METHOD 2 NT.NBR  PASSES = 
L A S T   L I N K  D I D  NOT U S E   5 8 1 8 0   B Y T E S   O F   O P E N  CORE 
* 1 3   C P U - S E C .  !!I7 ELAFSED-SEC.  "" 
* 1 3   C P U - S E C .  1!17 ELAPSED-SEC.  
L I N K  END - - -  
9 7  TRHT  BEGN 
4 1 3   C P U - S E C .  200 ELAPSED-SEC.  ECO MP 
* 1 3   C P U - S E C .  2 0 1   E L A P S E D - S E C .  DECO  MP 
* 1 5   C P U - S E C .   2 6 1   E L A P S E D - S E C .  97 TRHT END 
4 1 5   C P U - S E C .  2t i l  ELCPSED-SEC.  "" L I N K N S l 2  - - -  
- . ... . . . 
= 202 I/D SEC. 
* 1 5  C P U - S E C .  
* 1 5  CPU-SEC.  267 ELAPSED-SEC.  99 VDR 
L I N K  END - - -  
BEGN 
* :5 C P U - S E C .  269 ELAFSED-SEC.  99 VDR END 
' 1 5   C P U - S E C .  269 E L A P S E D - S E C .   1 1 1 PARAhl  BEGN 
* 1 5   C P U - S E C .   2 7 0   E L A P S E D - S E C .  
* 1 5   C P U - S E C .  
1 1 1  PARAhl  END 
2?0 E L L P S E D - 5 E C .  
* 1 5   C P U - S E C .  
XSFA 
2 7 1   E L A P S E D - S E C .   X S F A  
* 1 5   C P U - S E C .   2 7 1   E L A P S E D - S E C .  
* 1 5   C P U - S E C .   2 7 1   E L A P S E D - S E C .  
1 1 5  SDR1 BEGN 
MPYA D 
* 1 5   C P U - S E C .  
*. 1 6   C P U - S E C .  
2'2 ELLPSED-SEC.  
2:'5 ELAPSED-SEC.  
MPYA D 
* 1 6   C P U - S E C .   2 " 5 E L A P S E D - S E C .  
1 1 5   S D R l   E N 0  
L A S T   L I N K  DID NOT U S E   6 9 2 6 8   B Y T E S   O F   O P E N  CORE 
2 6 7   E L A P S E D - S E C .  "" 
METHOD 2 NT.NBR  PASSES = 
"" 
= 2 1 2  I/O SEC. 
L I N K N S D 8  - e -  
* 1 6  CPU-SEC.  
1 6  CPU-SEC.  
1 6  CPU-SEC.  202 ELAPSED-SEC.  
* 1 6  CPU-SEC.  
L A S T   L I N K  DID NOT U S E   i 1 9 0 9 6   E Y T E S   O F   O P E N  CORE 
2"9 E L A P S E D - S E C .  "" L I N K   E N 3  - - -  
2 7 9   E L A P S E D - S E C .  1 1 8  PLTTRAN  BEGN 
1 l a  P L T T R A N  END 
2L33 ELAPSED-SEC.  "" L I N K N S 1 3  - - -  
= 2 1 5  IjO SEC. 
L A S T   L I N K  D I D  NOT U S E   1 1 4 5 : Z  EY 
* 1 6   C P U - S E C .  ?96 ELAPSED 
* 1 6   C P C - S E C .  286 E L A P S E i l  
* 1 6   C P U - S E C .  
* 1 5   C P U - S E C .  
288 ELAPSED 
= 2 2 2  1/0 SEC. 
2.38 ELAPSED 
L A S T   L I N K  DID NOT U S E   6 6 4 2 8  BY 
r 
T 
ES OF OPEN  CORE 
SEC.   L INK  END - - -  
SEC. 
SEC. 
1 2 0   S D R 2  BEGN 
1 2 0  SDR2 END 
SEC. L I N K N S l 4  - - -  
ES  OF  OPEN CORE 
"" 
"" 
1 . E S T .   T I M E  = 
1 . E S T .   T I M E  = 
1 . E S T .   T I M E  = 
1 , E S T .   T I M E  = 
1 . E S T .   T I M E  = 
0.0 
0.0 
0 .0  
0 .0  
0.1 
* 17 CPU-SEC.  253 ELAPSED-SEC. "" L I N K  END - - -  
* 17 CPb-SEC.  ?OS ELPFSEC-SEC.  121 SDR3 BEGN 
* 17 CPU-CEC. 7i.? ELAFSE!J-SEC. 121 SDR3  EKD- :7 CPU-TEC.  3i? ELAPSEC-SEC. 123 OFP  BEGN 
* 13 CPC-SEC. 334 ELCFSEC-SEC. 123 OFP  END
* 18 CPU-SEC. 
* 13 CPU-SEC.  
335 ELLPSED-SEC.  130 Y.YTEAN BEGN 
3 : 5  E L I F S E D - S E C .  130 XYTiiAN  END 
18 CPU-SEC.  325 ELPPSE3-SEC.  "" LINKNSOZ - - -  
232 1/0 SEC. 
LAST  :IKK D I E  NOT USE 114C8 SYTES  OF OPEN CORE 
* 1 9  CPU-SEC.  LLZ ELLFSED-SEC.  "" L I N K  END - - -  
* la C P U - S C .  34s i ' 3 P S E O - S E C .  132 XYPLCT  BEGN 
3L8 ELAFSED-SEC.  
* 18 CPU-SEC. 
132 XYPLOT END 
369 ELAPSED-SEC.  138 E X I T  BEGN 
= 234 1/0 SEC. 
* la C P U - s i c .  
" " " " " "~-" " " " " " " " " " " " " "  """""""""" 
L A S T   L I K K  D I 3  NOT  'JSE 97232 BYTES  OF  OPEN CORE 
LMOUXT OF OPEN  CORE hOT USEE = 1 1 K  BYTES 
"". 
SYSTEM  GENERATION  DATE - 12/31/74 
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C A S E   C O N T R O L   D E C K   E C H O  





L I N E - 5 1  
$ RE3UEST 




NON-LINEAR  TRANSIENT _ . .  M U L T I L A Y E R   I N S U L A T I O N  BY EFFECTIVE E 
5 1   L I N E S  OF  DATA  PER  PAGE ( D 3 E S  NOT INCLUDE  HEADINGS  AT 
SORTED AND UNSORTED  OUTPUT 
CARD I S  OMITTED.  ONLY  THE  SORTED  BULK  DATA  WILL  APPEAR 
TOP  OF  PAGE) 
$ SELECT  HE MPC  AND LOAD  SETS  TO  BE  USEC I N  THIS .SOLUTION 





6 SELECT  HE  TEMPERATURE  SET  WHICH I S  AN ESTIMATE  OF  THE  F INAL  SOLUTION VECTOR 
E THE  SELECTION OF T H I S   S E T  IS OFTIONAL FOR SOL 9. BUT  SHOULD  BE  MADE I F  
S T3E  F IVAL   TEMPEaATURE IS SEVERAL HUNDRED  EGREES  OIFFEREKT FROM THE 
S I C  VECTOR, AND RADIATIVE  INTERCHANGES ARE INCLUDED. 
s 
T E M P ( M A T E R I A L ) = 4 0 0  
B 












$ D E F I N E  
THE  TEMPERATURE 
OUTPUT  DESIFiED 
A GROUP  OF G R I D  
SET  DEFINING  THE  TEMPERATURE VECTOR  AT  =O. 
POINTS  TO  BE  REFERENCED BY  AN  OUTPUT  REQUEST 









C A S E   C O N T R O L  D E C K  E C H O  
NON-LIaJEAR  TRANSIENT . . .  h lULTILAYEFi   INSULATION BY EFFECTIVE JANUARY 1 ,   1 9 7 6   N A S T R A N   1 2 / 3 1 / 7 4  PAGE 
I N P U T   B G L K   D A T A   D E C K  E C H O  
. 1 . . 2 . . 3 . . 4 . . 5 . . 6 . . 7 . . 8 . . 9 . . 1 0 .  
S UNITS  UVST  BE  CONSISTENT 
S 
S I N   T H I S  PROBLEM,  METERS.  WATTS. AND CEGREES C E L S I U S  ARE  USED 
9 
.$ 
8 D E F I N E   G R I D   P O I N T S  
B 
, G R I D  1 
G R I D  2 
0.  0 .   0 .  
G R i D  3 
. 1  0 .   0  
.2 
G R I O  4 . 3  0 .  
0 .   0  
G R I D  5 
0 .  
0 .  
GRIO 6 . 1  
. 1  0 .  
G R I D  7 
. 1  
.2 . 1  
0 .  
G R I D  8 
0. 
GRIO 9 
. J  
0 .  
. 1  0. 
. 2  
G R I O  10 
C .  
0 .  
G 2 I D  1 0 0  
- . l  0. 
-.05 . 05  0. 
$ 
S CONNECT G R I D   P O I N T S  
CROO 1 0  
I 
100 10 2 
CROD 2 0  
COUAD2 30 
1 GO 9 6 
2 0 0  1 2 
COUbD2 40 200 2 
6 5 
COUAD2 50 200 3 4 




S DEFINE  CROSS-SECTIONAL  AREAS AND/OR THICKNESSES 
S 
PROD 100 1 0 0 0   , 0 0 1
S 
POUCDZ 200 1000 .01 
9 
S DEFZNE  MATERIAL  THERMAL  CONDUCTIVITY  AVD  THERMAL  MASS 
MAT4 1000 200. 2.426+6 
S 
s 
5 DEFINE  CONVECTIVE AREA  ND CONVECTIVE  COEFFICIENT ’ H ’  
CH80Y 60 300 L I N E  1 5 
+CONVEC 100 
PHBDY 300 
1 0 0  
MAT4 3000 200. 
3000 . 3 1 4  
5 
8 DEFINE  CONSTRAINTS 
5 
1.1 P c 
:PC 




1 0  1 1 .  1 
5 
S DEFINE  APPLIED  LOADS 
SLOAD 300 1 4 .  2 0 .  
ALUMINUM 
+CONVEC 
- 1  
- 1  
kON-LINEAR TRCNSIENT . . .  M U L T I L A Y E R  INSULATION BY EFFECTIVE  JANUARY 1 ,  1 9 7 6   N A S T R A N  12/31/74 PAGE 5 
I N P U T   B U L K   D A T A   D E C K   E C H O  
1 . .  2 . .  3 . .  4 . .  . 5 . .  6 . .  7 . .  8 . .  9 . . 1 0 .  
SLOAD 300 
SLOAD  3C  
3 8.  4 
5 4 .  6 
4 .  
SLOAD 300 
8.  
7 8.  8 
s 
4.  
$ b * * ~ , ~ * . * n - , * * * ~ ~ * * * * * * * - ~ " ~ ~ ~ ~ * * ~ * * ~ * . * . * ~ * * * * * * * * * * * * * * * * * * * * * * * * * . * * * * * * * * * *  
S THE  FOLLOWING  BULK  DATA  CARDS WERE ADDED  TO  CONVERT  PROBLEM  ONE  TO 
5 PROBLEM TWO. THE  ONLY  GULK  DATA  CARD  REMOVED FROM THE  PREVIOUS  OLUTION WAS 
5 THE  SPC  ARD 
5 
$ 
S T H I S   S P C l  CARD  REPLACES  THE  SPC  ARD  REMOVED FROM ABOVE 
s 
S P C l   1 0 0  1 100 
$ 
S R A D I A T I O N  BOUNDARY  ELEhlENTS 
s 
CHBDY 2 0 0  2000 APEA4 1 2 
CHGOY 300 
CHGDY 400 
2000 A R k A 4  2 3 
CHBDY 500 
20CO  AREA4 3 




2000 AREA4 6 
CHBDY 700 
7 
2000 AREA4 7 8 
4 
16 E M I S S I V I T Y  OF RADIATING  ELEMENT 
$ 
PHGDY 2000 .02  
5 
5 ESTIMATE  OF  INAL   STEADY  STATE  SOLUTION  VECTOR - - -  
S BY TEMP(MATER1AL)  I N  CASE  CONTROL 
REFERENCED 
s 
TEMP 4 0 0  
TEMPD 400 
1 0 0  300. 
300. 
b 
$ PARAMETER5  CONTROLLING  RADIATION  LOADING  AND  THE  ITERATION  LOOPING 
S 
PARAM  TABS 2 7 3 . 1 5  
PARAM  SIGMA 5 . 6 9 5 E - 8  
PAFlAW M A X I T  8 
P A R A M  EPSHT .0001 
5 
9 D E F I N I T I O N  OF  THE  RADIATION  h lATRIX  
S A L L  OF  THE  RADIATION GOES  TO  SPACE 
S 
RAOLST 200 300 4 0 0  500 GOO 700 
?ACMTX 1 0. 0 .  0. 0.  0.  0 .  
RADMTX 2 
RADMTX 3 
0.  0.  0. 0. 0. 
0 .  
RuCMTX 4 0 .  
0 .  C .  0. 
RADhlTX 5 0 .  
0 .  0. 
0.  
RADMTX 6 0. 
S 
N O N - L I N E A R   T R A N S I E K T  . . .  MULTILCYEF~ INSULATION BY EFFECTIVE JPNUARY 1 .  1976 NASTRAN 12/31/74 PAGE 6 
I N P U T   . B U L K   D A T A   D E C K   E C H O  
1 . . 2 . . 3 . . 4 . . 5 . . 6 . . 7 . . 0 . . . 9 . . 1 0 .  
9 THE  FOLLOWING  eULK  DATA  CARDS WERE ACOED FOR THE  TRANSIENT  SOLUTION - - - - - - - - - -  
S TREY  CONVERT  PROBLEM TWO TO PROBLEk! THREE 
S NOTE  THAT  HE  SPC1  SET  KPS f4CT SELECTED I N  CASE  CONTROL 
$ NOTE  THAT  SPCF  OUTPUT IS NOT REOUESTEO I N  TRANSIENT 
!$ NOTE  THAT  HEKMAL  MASS W2S AOOEO TO ' M A T 4 '  CARD 1000 
S NOTE  THAT  HE  OIAG  CARD I N  THE  XECUTII'E  CONTROL WAS IRRELEVANT 
S NOTE  THAT  HE  LOA0  REOUEST I N  CASE  CON,dGL IS NOW A DLOAD  REOUEST 
$ 
$ 
5 TRANSIENT  SINGLE  POINT  CONSTRAINT  METHOD 
$ CONSTRAIN G R I D  P O I N T   1 0 0  TO 300 DEGREES C E L S I U S  
$ 
CELAS2 300 1 .+5 1 0 0  1 
SLOLD 300 1 0 0  300.+5 
$ 
4 
S D E F I N E S  A CONSTANT  LOAD  SET A P P L I E D  FROM T-0.. TO  T:1.+6  SECONGS 
TLOADZ 300 3GO 0. 1 . + 6  0. 0. + T L 1  
+ T L l  0 .  0 .  
s 
5 DEFINES  THE NUMBER OF  INCREMENTS.  THE  STEP  SIZE,  AND THE  PRINTOUT  FREOUENCY 
S REFERENCED I N  CASE  CONTROL  AS ' T S T E P '  
$ EACH  TIME  STEP I S  30 SECONDS 
S .  
TSTEP 500 4 5  30. 
S 
1 
$ D E F I N E S  A TEMPERATURE  VECTOR - - -  REFERENCED I N  CASE  CONTROL  AS ' I C '  
$ 
TEMPD 600  300. 
s 
~* t * . ~ * * t . l i r l * * . * * . * * . * . , * * * ~ * * ~ * b * * * * * * - + * ~ * * * * * * * * * b ~ * * * ~ * ~ * * * * * * * . * * * * * * * * * *  
S PROSLEM  F IFTEEN WAS DERIVED  D IRECTLY FROM PROBLEM  THREE. 
S PROBLEM F I F T E E N   S I M U L A T E S  A BLANKET  CF  MULTILAYER  IF iSULATION  BEING  PLACED 
S ON BOTH  SIDES OF T H E   R A D I A T I N G   F I N .  NO BULK  DATA  CARDS WERE ADDED.  BUT 
S THE E M I S S I V I T Y  OF  PHBSY  CARD 2000 WAS CHANGED FROM . 9  TO AN E F F E C T I V E  
$ E M I S S I V I T Y  OF .02. T H I S  WAS AN ARBITRARILY  SELECTED  VALUE  WHICH I S  OFTEN  USED 
~ . . " r . f t . * . * * * * * r . ' * * . ~ * ~ ~ ~ , ~ ~ * ~ * ~ , . ~ ~ ~ " , * * * * . * * * * * * ~ . * * * b * ~ * * * * * * * * * * * * * * * * * *  
S FOR 5 TO 10 LAYER  aLANKETS . . .  THE  OETERMINATION  OF  THE PROPER VALUE 
$ TO  REDUCE  THE  OilTPUT  VOLUME.  THE  ONLY  OUTPUT  REOUESTEO I N   T H I S  
$ RUN IS THERMAL.5 
S 
~ * . * * ~ * . . * . * * . . * . * . * * * ~ * ~ * * * ~ * * * b ~ * ~ * * * * ~ * * * * * . * ~ * * * ~ , * * * * * * * * * * ~ * * . * * * * * * . * ~ * * ~  
$ * * * * i . * * * * t + * * * * * r r * * * * b . * * * * * * * * . * - b . * * . ~ * * * * * . . * . . * * * * * * . * * * * * * * * * * * * * * * * * w * *  
S 
ENDOATA 
s IS AN ANALYTICAL Joa KHICH IS BEYONO THE SCOPE  OF THIS DOCUMENT. 
S END  OF  BULK  DATA r t l r l ~ t ~ f l f b ~ l * * t * . t * * ~ ~ ~ * * ~ ~ ~ * ~ ~ ~ t ~ * * * * ~ W ~ * * * * b * * * ~ * * * * * * * * *  
TOTAL COUNT.= 1 4 9  
***  USER  INFORMATION  MESSAGE 2 0 7 .  BULK  DATA NOT SORTED.XSORT WILL  RE-ORDER DECK 
N O N - L I R E A R  T k f K 5 l i k T  . . . h lULT ILAYER  INSULATIOF;  BY E F F E C T I V E  
CAR0 
COUNT 
1 -  
2- 
3- 
4 -  
5 -  
6- 
7 -  
10- 
9- 
















2 7 -  
28 - 








3 7 -  
39 - 












e -  
38 - 
CELAS2 3CO 
. 1 . .  2 




C t i B t Y  
Ci i3OY 
CYDDY 





C R O O  
GR!D 
C R I  0 
G.? I O  
G X I O  
G Z I D  
G R I D  
G R I D  
G2IO 
G R I D  
G R I D  
C R I  0 
MAT< 
kl A T 4 
1. P c 
M F C 











R A D M T X  
G A O?J T X 
RAOMTX 
RA3iJTX 
S L O L O  
SLOAO 
SLOAD 
S L O A O  
SLG.20 



























A I  A X I T 
5 I GMA 
300 




















JANUARY 1 ,  1976 NASTRAN 12/31/74 PAGE 7 
S O R T E ' D  B U L K  O A T A  E C H O  
. 3 . .  4 
1 .+5 1 0 0  
300 
100 





















. l  
.2 
0 . 0  
















0 . 0  
0 .0  
0 .0  
0 . 0  
. 1  
. 1  
. F  




200.  2.426+6 
2 0 0 .  
9 1 
10 1 
1 .  












0 . 0  






1 0 0  
1 
1 0 0  
, 3 1 4  
.Ol 
4 0 0  





0 . 0  0 . 0  
0 . 0  






300.  +5 
El 
3 0 0 .  
100 
.02 

















0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  







- 1 .  







0 . 0  
0.0 
e .  
e .  
4 .  
f l .  
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CAR0 
COUNT . 1 . . 2 . . 3 . . 4 . . 5 . . 6 . . 7 . . B . . 9 . . 1 0 .  
S O R T E L   B U L K   D A T A  E C H O  
52 - TEMPD 400 300 .  
53 - 
54 - TLOAO2 300 300 
TEVPD 600 300 .  
55 - +TL1 0 .  0. 
56 - TSTEP 500 45 3 0 .  1 
0 . 0  1 . + 6  0.0 0.0 + T L l  
ENDDATA 
NON-LIFIEAR TRANSIENT . . .  h l U L T I L A Y E R   I N S U L A T I O N   B Y   E F F E C T I V E  
DMAP-DMAP  INSTRUCTIOK 
N A S T R A N   S O U R C E   P R O G R A M   C O M P I L A T I O N  
NO. 
* * *  USER  WARNI?:G  MESSAGI 54. 
PtRAMETER  NChlED  EPL,HT  NOT  REFERENCED 
* * *  USER  WARNING  hlEZSAGE 54, 
PARAhlETER NAh!ED WC). I T  t40T  REFERENCED 
+’NO ERRORS  FOUND - EXECUTE  NASTRAN  PROGRAM** 
JANUARY 1 .  1976 NASTRAN 12/31/74 PAGE 
* * *  USER  IhFORKATION  h IESSAGE  FULL  INTERNAL  SPACE  NODE  AVAILABLE 
* + *  USER  IhFO2MATlON  MESSAGE 6 ELEMEUTS  HAVE A T O T A L   V I E W   F A C T O R   ( F A / A )  LESS THAN 0 .99  
* * -  USER  INFOXXATION  MCSSAGE  3023.  B =  3 
c =  0 
R =  2 
* * *  USER  IKFOZMATION  ME5SAGE  3027.   SYMMETRIC  REAL  DECOMPOSITION T:ME E S T I M A T E  IS D SECONDS. 
* * *  USER  INFORWATION  MESSAGE 3028. e =  5 BGAR = 5 
c =  3 CBAR = 1 
R :  0 
* * *  USER  INFOR:,:ATION  MESSAGE 3027.  UNSYMMETRIC  REAL  DECOhlPOSITION TIk!E E S T I M A T E  IS 0 SECONDS 
9 
NON-LINEAR TRCNSIENT . . .  UULTILAYEii  INSULATION BY E F F E C T I V E  JANUARY 1,  1976 NASTRAN 12/31/74 PAGE 10 
POINT-ID = 




.1 .2C)OOOOE 02 
9 .  OOOOOOE 01 
1 .500000E 02 
1 .600000E 02 
2.400000E  02 
2.10000CE  02 
2.700000E  02 
3.000000E  02 
3.300000E  02 
3.600000E  02 
3.903000E  02 
4.200000E  02 
4.500000E  02 
4.600000E  02 
5 . 1  OOOOOE 02 
5.400000E  02 
5.700000E  02 
6.00000OE  02 




7.5000COE  02 
8 .1  OOOOOE 02 
7.600000E  02 
8.4000OOE  02 
8.700000E  02 
9.000000E  02 
9.300000E  02 
9.600000E  02 
9.900000E  02 
1.020000E  03 
1.050000E  03 
1.080000E  03 
1.110000E  03 
1 .140000E 03 
1 ,1700COE 03 
1.230COOE 03 
1.203000E  03 
1 .290000E 03 
1.260000E 03 
1.320000E  03 
1.350000E  03 
1 
















































V A L U E  
3.OCZl55E  02 
3.000275E C? 
3.OC5920E  02 
3.0!2310E  02 
3.015373E  02 
3 . 0 1  81 86E  02 
3.02"054E  02 
3.023364E  02 
3.025776E  02 
3.C2S037E  02 
3.020168E  02 
3.032!80E  02 
3.034072E  02 
3.035854E  02 
3.037529E 02 
3.0291 06E 02 
3.040SE6E 02 
3.043264E  02 
3.041978E  02 
3.044509E  02 
3.045662E  02 
3.046743C  02 
3.047759E 02 
3.CSE711E  02 
3.049604E'  02 
3.050442E  02 
3.051228E  02 
3.051968E  02 
3.052661E  02 
3.053311E  02 
3 . 0 3 C 2 1  E 02 
3.055029E C2 
3.054492E  02 
3.C55532E  02 
3.CSG506E 02 
3.056450E  02 
3.056RG5E  02 
3.057256E  02 
3.GCJi622E 02 
3.C579CSE  02 
3.05BEE9E  02 
3.05g59 I E 02 
3.058875E  02 
3.059141E  02 
3.059390E 02  
T E M P E R A T U R E  V E C T O R  
h O N - L I ! < E A R  T?AFIS!ENT . , . h?ULTILAYER  INSULATION BY EFFECTIVE 
P 3 I N T - I D  = 2 
T !RE TYPE 
0 . 0  S 3 . C C ? 0 0 0 E   0 2  
3 . 0 0 3 0 0 0 E  01 S 3 . 0 c , 0 5 3 i  02  
6.00i )OOOE 0 1  S S . C ! O Y 5 0 E  02  
'/ 6 L l-1 E 
9 . 0 0 5 0 C O E  01 
1 . 2 0 0 0 C @ E   3 2  S 
S 
1 . 5 ! 3 3 3 G C i  0 2  C 
1 . 6 5 3 O C G E  02  S 
2 . 1 C 3 0 G C E  0 2  




3.OCOOGCE 02  s 
3 . 3 0 0 * x ! O E  0-7 
3 . 6 0 0 0 0 3 E  C2 
s 
3 . 0 0 9 0 0 O E  02 S 
4.2CSCC.OE 02  S 
4 . S O T ) O C G E  0 2  
4.600003E 0 2  
S 
S 
5.1OOC)CCE 0 2  S 
5.4GOCCOE G2 
5 .7COGCOE  02  
S 
6 .003O: 'OE 02 
S 




6 .9COOOCE  02  
s 
S 
7 . 2 0 0 0 0 0 E   3 2  
7.5L'OOOOE 0 2  
S 
s 
7.6CXI0COE  02 S 
6 . 1 0 0 0 0 0 E  02  
8.4COOOOE  32 
S 
8.7:OOC)GCE 0 2  
S 
9 . O C 3 0 0 3 E  0 2  5 
9 . 3 O O ~ O O i  0 2  S 
9 . 6 0 0 0 C O E  0 2  S 
9 .9cooooi  0 2  S 
1 . 0 2 @ 0 0 0 E  0 3  S 
1 .G5OOCOE C3 
1 . 0 6 0 0 0 0 E  03 
s 
S 
1 . l l G O O C E  0 3  
1 . 1 4 C O O C E   0 3  
S 
s 
1 . 1 7 0 0 0 S E  C3 S 
1 . 2 3 0 0 0 0 E   0 3  
1 .200000E 0 3  
s 
1 . 2 6 0 0 0 0 E   3  S 
1 .2CJOOCOE 0 3  S 
1 . 3 2 0 0 0 @ E  0 3  







3 . 0 1 7 7 2 5 E  02 
3.OC;CC74E  C2 
3 . 3 2 4 3 4 D E  02 
3 . C 3 S E 3 5 E  02  
5 . 0 c 2 3 7 8 E  0 2  
3 . 0 G 7 7 5 9 E  02  
3.352:i:::;E 0 2  
3 .  CG21 363E 0 2  
3 .c57-?:5E c 2  
3 . 0 E 6 3 e 2 E   0 2  
3 . 0 7 U 2 7 6 E   0 2  
3 G i i 1 3 1 E   0 2  
3.G77GSC.C  2 
3 . 0 6 3 9 7 4 E   0 2  
3 . 0 6 4 G S 7 E   0 2  
3 . 0 6 7 0 1 2 E  01, 
3 . G 6 9 7 5 6 E   0 2  
3 . 0 ' 3 2 3 3 4 E   0 2  
3 . 0 5 3 7 5 3 E  02 
3 . G 9 7 0 7 4 E  07 
3 . C 9 9 1 5 5 E  C.2 
3 . : 0 1 1 5 5 E   0 2  
2 .  1 i 1 3 O Z O E  G2 
3 . 1 C . 4 7 0 0 E  02 
3 . 1 3 6 4 4 3 E   0 2  
3 . 1 0 9 4 4 G E   0 2  
3 . 1 5 7 9 2 3 E   0 2  
3 . l : O B i l E  0 2  
3 . 1 ' 2 C 9 0 E  C2 
3 . 1 1 3 2 ! ? ! E  02  
3 .  I : 4: 1 ' i C  03 
3 . l l E G G 5 E  02 
3 , 1 ; 5 4 7 4 :   0 2  
3 . 1 1 7 3 S L j E   C 2  
3 . 1 : 9 0 3 7 E  02 
3 .  I 1  9 3 5 4 E  02 
3 . ! 2 0 5 7 4 E  02 
3 . 1 2 1 2 5 0 E   0 2  
3 . 1 2 1 E 8 5 E   0 2  
3 . 1 2 3 0 4 O E  02  
3 . 1 2 3 5 5 2 E  C2 
3 . 1  1 ~ 2 6 9 ~  0 2  
3 . 1 2 2 4 e o z   0 2  
JANUARY 1 .   1 9 7 6  NASTRAN 1 2 / 3 1 / 7 4  PAGE 
T E M P E R A T U R E   V E C T O R  
1 1  
NON-LINEAR TRANSIEKT . . .  MULTILLYER INSULATION 6Y E F F E C T I V E  
..h”--”q 
“z”. 
JANUARY 1.  1976 NASTRAN 12/31/74 PPGE 12 
P O I N T - I O  = 3 
0 .0 
3.000000E  01 
6.000000E  01 
9.0000COE  01 
1 .500000E G2 
1.2000COE 02 
1.6COOOOE 02 
2.1000COE  02 
2.400000E  02 
2.700009E  02 
3.OGOOCOE 02 
3.300000E  02 
3.60000CE  32 
3.9COOCOE 02 
4.20COCOE 02 
4.5000COE  02 
4.6000COE  02 
5.100000E  02 
5.4000COE 02 
5.700000E  02 
6.OCC)OCOE 02 
6.3000CGE  02 
6.600000E  02 
6.900000E  02 
7.203000E  02 
7.500000E  02 
8.103000E 02 
7.6COOOOE 02 
8 . 3 C 3 0 O G E  02 
8.700000E 02 
9.30000GE  02 
9.000000E  02 
9.600000E  02 
9.900000E  02 
1 . O50000E 03 
1 .020000E 03 
1 .089OCOE 03 
1 . 1  l O O O O E  03 
1 .140000E 03 
1 .17OOCOE 03 
1.2GOOOOE 03 
1 .234cl000E 03 
1.2EOOCGE 03 
1 .2900,@@E 03 
1 .32000GE 03 
1 ,353000E 03 














































T E M P E R A T U R E  V E C T O R  
V A I. U E 
3.SG0300E ‘22 
3.00861 3 i  02 
3.023389E  02 
3.C3G78iE 02 
3.049131E 02 
3.CS0588E  02 
3.C71262E  02 
3.OE1225E 02 
3.OC-0537E  02 
3.059248E  02 
3.115034E  02 
3.107100E 02 
3.122185E  02 
3.1C:Oi7E  02 
3.135163E C i  
3.1SG565E  02 
3.15173SE  02 
3.156589E  02 
3.161138E  02 
3.165403E  02 
3 . l f ??G3E  02  
3 .173157 i   02  
3.176677E  02 
3.179578E 02 
3.183075E  02 
3.135981E  02 
3.1887CGE  02 
3.19:262E 02 
3.:53660E 02 
3.19ilO18E  02 
3.195508E 02  
3.2G1655E  02 
3.233596E  02 
3.205225E  02 
3.2C57G3E  02 
3.2C.QZOli   02 
3.210813E  02 
3.2G95SQE  02 
3.212000E  02 
3.213113E  02 
3.214‘50E  02 
3.215139E  02 
3.216057E 02 
3.216919E  02 
3 . 1 2 m a 3 ~  02 
3 . 1 ~ 3 9 9 a ~  02
K O N - L I N E A R   T R l N S I E k T  . . .  M U L T I L A Y E R   I N S U L A T I O N  BY EFFECTIVE  JANUARY 1 , 1976 NASTRAN 11/31/74 PAGE 13 
P O I N T - I D  = 
0 . 0  
3.OCGOOOE 01 
6 . 0 0 0 C C O E  01 
9 . 3 0 3 0 3 2 E  01 
1 . 2 0 0 0 0 C E   0 2  
1 .5COOOOE 0 2  
2 . 1 0 i ) O C O E   c 2  
1 ,600COOE  02  
2 . 4 0 3 0 0 0 E   0 2  
2 . 7 0 0 0 C ) C E   0 2  
1 . C C 3 0 C O E   0 2  
3 .3O)OCOE 32 
3 . 6 5 3 0 C O E   0 2  
3 .  ? C , 3 0 0 0 E  0 2  
4 . 2 0 0 0 0 0 E   3 2  
4 . 5 0 3 0 0 0 E   0 2  
4 . 6 0 0 0 C O E   0 2  
5 . 1 0 3 3 0 C E   0 2  
5 .4CSOCCE 07 
5.703GPOE 0 2  
6 . 0 0 5 0 G G E   0 2  
6 . 3 C 3 G C C E  02 
6.6Cr30COE  C2 
t i . 9 G 3 0 0 D E   0 2  
7 . 2 0 3 0 0 C E  C 2  
7.5COCCOE  02  
0 . 1 0 3 0 G C E   0 2  
7 . 6 0 0 0 C O E   0 2  
8.SGOOCGE  02 
8 . 7 0 G O C C E  0 2  
9.0GOOOOi 0 2  
9 .3COOCOE  02  
9 . 6 C 0 0 C O E   0 2  
9 . 9 C 3 0 0 0 E   0 2  
1 .CZC3C3E 03 
1 . 0 5 3 0 C C E   0 3  
1 . C 8 O @ C O E  0 3  
l . : l O O G O E   0 3  
1 . 1 4 0 0 C i O E   0 3  
1 ,173OCSE 03 
1 . 2 3 C 3 C G E   0 3  
1 . 2 3 0 X C E  03 
1 . 2 9 0 0 0 0 E  0 3  
1 . 2 6 O O C O E   c 3  
1 .12OOCOE 03 
1 . 3 5 0 0 0 U E  0 3  
T i M E  
A 















































3.000000E 0 2  
3 . 5 L 9 0 7 0 E  02  
3 . O L 5 1 6 8 E   0 2  
3 . C 4 d 4 5 4 E   0 2  
3 . 0 5 4 7 6 1 E   0 2  
3 . C 6 6 0 8 3 E   C 2  
3 . O E Q 4 9 6 E   0 2  
3 . C 9 2 C 6 1 E   0 2  
3 . 1  C 2 8 4 7 E  0 2  
3 . 1 1 2 9 1 3 E  02 
3 . 1 2 2 3 1 7 E   0 2  
3 . 1 3 1 1 0 8 E   0 2  
3 . 1 5 9 3 3 3 E   0 2  
3 . 1 3 7 0 5 9 E   0 2  
3 ,  1 C S 2 3 6 E  0 2  
3 . 1 7 3 2 3 5 E   0 2  
3 . 1 6 7 3 1 C E  02 
3 . ! 7 2 7 6 9 E   0 2  
3 .  1 6 1 ? 5 7 E  0 2  
3 . 1 9 3 4 5 5 E   0 2  
3 .19774CJE  02  
3 . 2 0 1 7 7 5 E   0 2  
3 . 2 3 5 5 5 2 E   0 2  
3 . 2 1 2 4 1 7 E   0 2  
3 . 2 1 5 5 3 0 E   0 2  
3 . 2 2 1 1 9 1 E  32 
3 . 2 2 3 7 6 2 E   0 2  
3 . 2 f r j 1 7 4 E  C2 
3 . 2 2 0 4 3 t 3 E   0 2  
3 . 2 7 3 5 5 9 E   0 2  
3 . 2 2 2 5 5 l E  07 
3 . 2 L C 4 1 9 E  03 
3 . 2 5 G l G 9 E   0 2  
3 . 2 3 7 6 1 3 E   0 2  
3 . 2 2 5 3 5 5 E   0 2  
3 . 2 1 0 6 0 1 E  02 
3 . 2 4 3 4 3 0 E   0 2  
3 . 2 4 2 : S E E   9 2  
3 . 2 C i G 2 4 E   0 2  
3 . 2 3 5 7 4 2 E   0 2  
3 . 2 4 6 7 9 4 Z   0 2  
3 . 2 4 7 7 8 1 E   0 2  
VALUE 
3 . 1 6 a e 6 ~  0 2  
3 . 1   ~ z a 7 7 ~   0 2  
3 .20C!082E 02 
3 . 2 1 a ~ s o ~  0 2  






P ~ I N T - I D  = 
0.0 
3.0000COE  01 
6.0000GOE  01 
1 .200000E 02 
1 .603000E 02 
1.500000E 02 
2.1000OOE 02 
2.405000E  02 
2.7000COE  02 
3.00JOOOE 02 
3.3000COE  02 
3.6050COE 02 
3.9050'00E 02 
4.2030CGE  02 
4.500000E 02 
4.600000E 02 
5.400000E  02 
5.70000bE  02 
6.000000E  02 
6.300000E  02 
.E. 900000E 02 
6.600000E 02 
7.200000E  02 
7.500000E 02 
7.60000CE  02 
8.100000E  02 
8.400000E  02 
8.700000E 02 
9.300000E 02 
, 9.000000E 02 
9.600000E  02 
9.900000E  02 
1 .02C)OOOE 03 
1.05000CE  03 
1 .080000E 03 
1.110000E  03 
1 .140000E 03 
1.170000E  03 
1 .200000E 03 
1 .2EOOGOE 03 
1.230000E  03 
1 .2EOOCOF. 03 
1.320000E  03 
1 .350000E 03 
T !ME 
9.00JoccE  01 
.S.lOOOOOE 02 
5 

















































3.0059 I 8E c2  
3.OC9272E 02 
3.012407E 02 










































k 2 N - L I K E a F i   T R L I N S I E h T  . . . h l U L T I L A Y E F i  INSULATION BY EFFECTIVE JANUARY 1 , 1 9 7 6  NAsTRAN 1 2 / 3 1 / 7 4  PAGE 15 
P D I N T - I D  = 
0 . 0  
3 . 0 3 0 O C 3 E  01 
6 . 0 3 0 0 C O E  01 
9 .OC30Ci 'E  ' I1  
1.2COOCCE 02  
1 .50000OC 0 2  
1 . EOCOOC,E 02 
2 . 1 0 3 0 0 . 2 E  O? 
2 .  SCO0C: 'E  22  
2 . 7 C O C 2 i E  02  
3 . 0 0 T " ) C ^ , E  02 
3.3CI;C)COE  02 
3 .  ?OOCC?E 0 2  
3.hCCOGOE  C2 
4 . 2 0 0 0 L C E   0 2  
4.5: ;3GciE 52 
4.ECJGC;E 0 2  
5.1COOCGE 31 
5 . 7 C O O O C E  G2 
5 . 4 0 0 0 C C E  02 
S.OCOO@OE c 2  
6 . 3 0 0 0 C O E  02  
6 . G 0 3 0 C O E  02 
6 . 9 0 0 0 0 0 E  92 
7 . 5 C 2 3 0 0 ;  0 2  
7 . 2 0 0 3 C C E  02 
8 . 1 0 3 0 0 0 E  62 
7 . E C 3 0 0 C E   0 2  
6.40330GC OP 
8 . 7 C O O O O E  02  
9 . 3 C 9 0 t O E   0 2  
9 .OG30OCE  02  
9 . 6 0 3 O C O E  02  
9.9C30DC)E 02  
1 . 0 2 0 0 G C E  03 
1.053000E 0 3  
1 . 1 l O O C O E  0 3  
1 .  ('630COE 0 3  
1 . 1 4 9 0 C U E  0 3  
1 . 1 7 3 0 0 C E  0 3  
1 . 2 C 3 3 C C E  0 3  
1 . 2 2 1 ) @ t O E  03 
1 . 2 G > O G 0 E  03 
1 . i C 0 0 0 G E  03 
1 . 2 2 0 0 C O E  0 3  
1 . 3 5 O O O O E  0 3  
T I. 1vl E 
I; 
















































T E M P E R A T U R E   V E C T O R  
V P  LUE 
3 . G G j G 5 3 E   0 2  
3 . O ; J 0 3 ? 0 E   C 2  
3 . 0 ' 3 3 5 0 C  02  
3 . C 1 7 7 2 5 E   0 2  
3 .  C ? . ? 3 4 8 E  0 2  
3 .  ( :T?23iE 0 2  
3 . G 5 7 0 2 S E   0 2  
3 .  GE? 1 S6E 02  
3.07O3iEmE G 2  
3  .OFii3.?2L; cJ2 
3 ,  rJ74 1 3  i E 0 2  
3 . C 7 7 C 5 9 E  02  
3 . C % G S 7 3 E   0 2  
3 .  C t . 3 9 D 7 E  C 7  
3 . 0 6 7 0 i 2 E  C 2  
3 . 5 E 9 7 5 6 E  02  
3 .  C j 2 2 3 2 E  0 2  
3,594751 E C2 
3 . 0 9 9 1  S 3 E  02 
3 . 0 9 7 0 2  I E 02 
3 . 1 C 3 0 3 0 E  02  
3 .  i 01 1 5 2 E   0 2  
3 . 1  C.37GOE C 2  
3 .  1 0 f i - 1 4 3 E  0 2  
3.1 L ' i 9 5 3 E  02 
3 . l C 3 4 4 6 E  02 
2 . 1 ! 2 3 0 0 E  02 
3 . 1  ! 9 B i  1 E  02 
3 . 1 1 3 9 9 1 E  22 
3 . 1 1 4 4 1 9 E   0 2  
3 . 1 1 5 4 7 6 :  C 2  
?.i:CJE7E 02  
3.1 1 733'7E 02 
3 . 1 1 a 2 8 9 ~  0 2  
3 .  
3 .  
3 .  
3 .  
3 .  
3 .  
3 .  
7 
I. 
1 1 9 0 8 7 E  02 
1 :985EE G2 
1 2 C 3 7 6 E   0 2  
1 2 1 2 5 2 E  02  
1 2 1 8 8 5 E  02 
1 ? 2 4 6 0 E  02  
i 2 3 0 4 0 E  02 
1 2 3 5 6 4 E   0 2  
NON-LINEAR  TRCNSIENT . . .  h lULTILAYEFi   INSULATION EY E F F E C T I V E   J A N U A R Y   1 ,  1 9 7 6   A S T R A N   1 2 / 3 1 / 7 4  PAGE 1 6  
P O I N T - I D  = 
0 .0  
3.G000GOE 01 
6.OG3OOGE  01 
9 . 0 0 : 3 0 0 0 E  01 
1 . 2 3 i ) 0 0 0 E  0 2  
1 . 5 0 0 0 C O E  02 
2 . 1 0 0 0 0 0 E  02 
1 . EOOCCCE 0 2  
2.400000E 0 2  
2 . 7 0 0 0 0 t E  0 2  
3 . 0 0 0 0 0 0 E  02 
3 . 3 0 3 0 0 0 E   0 2  
3 . 6 0 0 0 C O E  02 
3 . 5 0 3 0 0 0 E   0 2  
4 . 2 0 0 O O O E   0 2  
4 .5049000E  32  
4 . 6 3 3 0 C O E   0 2  
5 . 1 0 3 0 0 G E   0 2  
5 . 4 0 3 3 0 O E   0 2  
5 . 7 0 3 3 0 0 E  02 
6 .  C03000E 02 
6 . 3 0 0 0 0 C i  02 
6 .6GSOG3E  02  
E .  90.3OCGE 0 2  
7 . 2 0 3 3 0 0 E  02 
7 .50JOGOE  02  
8 . 1 0 3 0 0 3 E   0 2  
7 . E 0 0 0 3 D E  02 
8 . 4 0 3 3 0 0 E   0 2  
8.7COOOOE  02 
9 . O C 3 0 3 C E  02 
9.3COOOOE 02 
9.6OOOCCE  02 
9.92.30COE 02 
1 . 0 2 0 0 0 0 E  0 3  
1 . 0 5 0 0 0 0 E  0 3  
1 . 0 8 0 0 0 0 E  0 3  
1 . 1 lOOCOE 03 
1  .14C)3COE 0 3  
1 .1700COE 03 
1 . 2 0 0 0 3 O E   0 3  
1 . 2 3 0 0 0 0 E  0 3  
1  .2EOGOOE 0 3  
1 . 2 5 3 O O C E  C3 
1.32C)OOOE 0 3  




















































3 .06001)OE 02  
3 . 0 2 8 G 1 3 E   0 2  
3 . 0 2 3 3 S 9 E   0 2  
3 .0736707E 02  
3 . 0 5 0 5 e E i E   0 2  
3 . O S 0 1 3 1 E  02  
3 . C 7 1 2 8 2 E  02 
3 . 0 2 l Z i E . E  0 2  
3 . G s u 5 3 7 E  02 
3 . 2 5 3 2 4 3 E   0 2  
3 . i 5 7 4 @ ! 3 E   0 2  
3.1;5CS;E 32  
3 . 1 2 2 1 t 5 E   0 2  
3 . 1 2 8 6 8 4 E  02  
3.1,Tl E 4 5  c1 
3 . 1 - l l C ; i E  C!? 
3 . l n 6 C C r i E   9 2  
3 . 1 5 : 7 3 8 t  32 
3 . 1 5 5 5 8 9 E  02 
3 . 1 6 5 3 0 3 E   0 2  
3 . 1 6 3 4 0 4 E  02  
3 . 1 7 3 1 5 7 E  02  
3 . 1 7 6 6 7 7 E   0 2  
3 . 1 i 9 9 2 0 E   0 2  
3 . i i 3 3 0 7 6 E   0 2  
3 . 1 8 5 9 E l E   0 2  
3 . 1 8 6 7 0 6 E  C2 
3 . 1 9 1 2 6 2 E  02 
3 . 1 5 3 6 6 0 E  02 
3 . 1 $ 5 9 0 8 €   0 2  
3 . 1  E801 8 E  02 
3 . 1  bSS!?eE 02 
3 . 2 L 1 9 5 5 E   0 2  
3 . 2 0 3 E 9 6 E   0 2  
3 . 2 7 5 2 2 9 E  G2 
3 . 2 0 G 7 6 3 E   0 2  
3 . 2 5 6 2 0 1 E  02  
3 .Z45 i355 1 E 0 2  
3 . 2 1 0 E : 5 E  G2 
3 . 2 1 2 C 0 2 E   0 2  
3 . 2 1 3 1 1 5 E  02  
3 . 2 ! 4 1 5 0 E  02 
3 . 2 1 5 1 3 9 E   0 2  
3 . 2 1 6 0 6 0 E   0 2  
3 . 2 1 6 9 2 1 E  02 
3 . 1 6 1  1 3 e E  0 2  
T E M P E R A . T U R E   V E C T O R  
NOI I -L INEAR  TRANSIENT . . .  h l U L T I L A Y E R   I N S U L A T I O N  BY EFFECTIVE  JANUARY 1 .  1976 NASTRAN 12/31/74 PAGE 17 
P a I k T - I D  = 
0 . 0  
3 . 0 0 0 O O G E   0 1  
6 . 0 0 0 0 0 0 E  01 
9 .03 ! lOCGE  01  
1 . 2 3 0 0 0 C E  0 2  
1 , 5 0 3 0 0 0 E  0 2  
1 .E0300CE 0 2  
2 . 1 0 3 0 0 0 E  02 
2 . 4 0 3 0 0 C E  02  
2 .7COOCOE  02  
3 . 0 0 3 0 C G E   0 2  
3 . 3 0 0 O C O E   0 2  
3 . 6 0 9 ) 0 0 0 E   0 2  
B.SO?CCOE  02  
4 . 2 0 9 0 0 0 E   5 2  
4 . 5 0 5 3 0 0 0 E   5 2  
4 . 6 0 0 0 C O E   0 2  
5.400000E 0 2  
5.7000CCE 0 2  
6.GOC13CCE 0 2  
6 . 3 0 0 0 0 O E   0 2  
6 . 6 0 0 0 ' v S E  02 
6 . 9 0 3 0 0 0 E   0 2  
7 . 2 0 0 G C O E   0 2  
7 . 5 0 0 0 0 0 E   0 2  
7.EOOOC'OE 0 2  
€1 .1  OOOCOE 3 2  
b . 4 C 0 3 0 0 E   0 2  
a.7",oCOE 0 2  
9 .OC30GOE  02  
9.3CiOOCCE 0 2  
9 . 6 0 0 0 0 0 E  C2 
3.9COOCCE 02  
1 . 0 2 0 0 G U E  03 
1 . 0 5 0 0 i ? O E  33 
T I M E  
~ . 1 0 0 0 0 0 E  0 2  
I .oaoooci  0 3  
1 . 1 1 0 0 3 S E  0 3  
1 . 1 7 0 0 C G E  05 
1 . 1 4 C O O C E   3 3  
1 . 2 3 0 9 O C E   0 3  
1 . 2 G 0 0 0 0 i   0 3  
1 . 2 6 3 0 0 C E  0 3  
1 . 2 9 3 0 C O E  0 3  
1 . 3 5 0 0 0 0 E  0 3  

















































T E W P E R A T U R E   V E C T O R  
3.OCOOOOE 0 2  
VALUE 
3 . C 5 ' 3 0 7 2 E   0 2  
3 . 0 2 5 1  8 8 E  02 
3 . 0 L 0 4 6 G E   0 2  
3 . 0 5 5 7 6 1 E   0 2  
3 . O E E 0 8 6 E   0 2  
3 . 0 0 0 4 9 8 E   0 2  
3 . 1 0 2 8 4 7 E   0 2  
3 .  GE.2061 E 0 2  
3 .  
3 .  
3 .  
3 .  
3 .  
3 .  
3 .  
3 .  
3 .  











3 . 1 8 3 9 9 7 E   0 2  
3 . 1 9 3 4 5 5 E   0 2  
3 . 1 9 7 7 4 9 E  02 
3 . 2 L 1 7 7 5 E   0 2  
3 . 2 6 5 5 5 2 E   0 2  
3 . 2 C 9 0 9 4 E   0 2  
3 . 2 1 2 4 1 5 E   0 2  
3 . 2 1 5 5 3 0 E   0 2  
3 . 2 1 C 3 5 2 ;   0 2  
C . 2 2 1 1 9 1 E  02 
3 . 2 2 3 7 6 2 E   0 2  
3 . 2 2 i ;   1 7 4 E   0 2  
3 . 2 2 1 3 4 2 8 E   0 2  
3 . 2 5 3 5 6 2 E   0 2  
3 . 2 3 2 C S l E  02 
3 . 4 ' 4 4 : g E   0 2  
3 . 2 3 6 1 7 2 E   0 2  
3 .  Z L i S  I 5 E   0 2  
3 .  i 3 0 3 5 S E  0 2  
3 . 2 4 0 8 0 1 E   0 2  
3 . 2 4 2 1 5 8 E   0 2  
3 . 2 4 3 4 3 0 E  02 
3 . 2 4 4 E 2 4 E  02 
3 . 2 3 5 7 4 5 E   0 2  
3 . 2 4 6 7 5 4 E  02 
3 . 2 4 7 7 8 1 E  02 
3 . 1 ~ a 8 7 9 ~  0 2  
2 2 3 1 7 E  02 
1 2 9 1 3 E   0 2  
3 1 1 0 8 E  02 
4 7 0 2 9 E   0 2  
3 3 3 3 1 E   0 2  
5 1 2 3 6 E   0 2  
60086E 0 2  
6 7 3 1 0 E   0 2  
7 3 2 3 5 E   0 2  
7 E 7 8 9 E   0 2  
NON-LINEAR TRANSIENT , . .  MULTILAYER INSULATION By EFFECTIVE JANUARY 1 ,  1976 NASTRAN 12/31/74 PAGE 18 
POINT-IO = 
0.0 
3 .  OOOOOOE 01 
6.0000COE  01 
9.000000E 01 
1.200000E  02 
1 .50000CE 02 
2,. 10000GE 02 
1.600000E  02 




3.6000COE  02 
3.900000E  02 
4.200000E  02 
4.500000E  02 
4.600000E  02 
5.1 OOOOOE 02 
5.400000E  02 
5.700000E 02 




6.900000E  02 
~ ~ ~~~~~ 






9.300000E  02 
9.6GOOOOE 02 
9.900000E  02 
1 .0500GOE 03 
1 .029000E 03 
1 .083CrJOE 93 
1.1100COE  03 
1 .14c10COE 03 
1 .170000E 03 
. 1.203000E 03 
1 .230000E 03 
1 .260000E 03 
1 .295000E 03 
1.320000E  03 
1  .350000E  .03 
8.100000E q? 
100 















































T E M P E R A T U R E  V E C T O R  
VALUE 
3.000000E 02 
2.599993E  02 
3.CCOOOOE 02 
2~959593E 02  
3 .000000 i   02  
2.993993E  02 
3.050000E  02 
2.999995E 02 
2.95Y998E  02 
2.599995E  02 
2.00999QE  02 
2.999998E  02 
2.959998E  02 
2.999598E 02  
2.55999ZE 02 
2.993556E 02 
2.499998E  02 
2.699998E  02 
2.909998E 02 
2.953996E  02 
2.999998E 02 
2.939998E 02  
2.599938E  02 
2.049998E  02 
2.959998E 02 
2.997998E  02 
2.959998E  02 
2.999996E 02 
2.993998E 02  
2.SC.9993i  02 
2.99?956E  02 
2.999998E  02 
2.999998E  02 
2.999398E  02 
2.999998E  02 
2.5G9998E  02 
2.999998E  02 
2.999S58E 02 
3.000005E 02 
2.999998E  02 
3.000005E  02 
2.999398E 02 
3.030005E  02 
2.999998E 02 
2 . 9 9 9 9 s a ~  0 2  
2 . 9 9 9 9 ~ a ~  02
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NASTRAN LOACED L i  LOCATICN O;AF?O 
T I M E  i o  G 5  = 5 2  C P U   S E C . .  2 3 2  1/0  SEC.  
0 C P U - S E C .  S E L A F S C D - S E C .   S E M l  BEGN 
0 CPU-SCC.  0 E L L F S E D - S E C .  
0 CPU-SEC.  
SEMT 
3 E L 2 P S E D - S E C .   N A S T  
c) C P U - S E C .  3 E L A P S E D - S E C .   G N F I  
4 0 CPU-SEI:. 3 ELLPSED-SEC.  XCSA 
4 3 CPU-SEC.  4 E L A F S E D - S E C .  
* 1 CPU-SEC.  7 E L L P S E O - S E C .  XSOR 
I F P 1  
1 C P i l - s i c .  12 E L A P S E D - S E C .  DO I F P  
2 C P L - S E C .  24 E L L P S E 2 - S E C .   E N D   I F P  
2 CPU-SEC.  
* 3 CPU-SEC.  
24 E L A P S E G - S E C .   X G P I  
30 E L A P S E D - 5 E C .   S E M l   E N D  
.I 1 C P U - S E C .   3 1   E L P P S E C - S E C .  
= 22  1/0 T-EC. 
"" L I N K N S 0 2  - - -  
L A S T   L I K K   D I D  NOT USE 40316 SYTES  OF OPEN  CORE 
1 CPU - SEC . 33 ELAPSED-SEC.  
.J C P U - S E C .  :;3 ELAPLEG-SEC.   XSFA 
3 C F U - S E C .  34 ELLFSED-SEC.   XSFA 
4 C F U - 5 E C .  Ca3 E L L P S E D - S E C .  3 GP 1 EEWJ 
4 CPU - SEC . t . 9  ELLFFSEO-SEC. 3 GP 1 E N 0  
"" L I N K   E N D  - - -  
t 4 C P U - S E C .  L ' l  ELAPSED-SEC.  8 GP2 BEGN * 4 C P U - S E C .  4 1  E L A F S E D - S E C .  8 G P 2  
t 4 CPU - SEC . d2 E?A>SED-SEC.  10 PLTSET BEGN 
END 
* 4 CPU-SEC.  52 ELAPSED-SEC.  
4 C.?b-SEC. 
1 0  P L T S E T   E h D
.'!5 ELLFS,ED-SEC. 1 2  PRTMSG  6E N 
* 1 CPU-SEC.  f l ~ 2  E L A ~ F S E D - S E C .   1 2  PRTMSG  END 
4 4 CPU-SEC.  ~ ! 3  ELAPSED-SEC.  
* 4 CPU-SEC.  44 ELAPSED-SEC.  
1 3   S E T V A L  BEGN 
1 3   S E T V A L  END 
1 4 CPU-SEC.  45 ELAPSED-SEC.  
4 CPU-SEC.  
2 1   G P 3  
5 1   E L A a S E O - S E C .  
BEGN 
4 3 C P U - S E C .  23 T A l  BEGN 
5 C P U - S E C .  
52 E L A i S E D - S E C .  
53 E L b P S E D - S E C .  
5 CFU-SEC.  
23 TA1  END 
64 ELAPSED-SEC.  "" L I N K N S O 3  - - -  
= 53  : / o   s i c .  
* 5 C P U - S E C .  
4 5 CPU-SEC.  
66 ELAFSED-   SEC.  "" L I N K  END - - -  
66 ELAPSED-SEC.  
4 5 CPU-SEC.  
27 SMAl   EEGN 
c 5 CPC-SEC.  
?1   ELAFSED-SEC.  27 SMAl  END
"2 ELAgSED-SEC.  30 SMd2 BEGN 
I 5 CPU-SEC.  "4 ELA?SED-SEC.  
t 5 CPU-SEC.  
30 S M A l   E N D
" 5  ELAPSED-SEC.  
= 6 1  1/0 SEC. 
4 5 CPU-SEC.  79 ELAPSED-SEC.  L I N K  END - - -  
35 RMG 
4 5 CPU-SEC.  
BEGN 
132 EL f 'SED-SEC.  
I 5 CPU-C.EC. 
SDCO  MP 
33 ELAPSED-SEC.  
t 5 CPU-SEC.  84  ELb?PSED.SEC. 
SDCO  MP 
FES 
I 5 C P U - S E C .  66 E L A P S E D - S E C .  
* 5 CPU-SEC.  06 ELAPSED-SEC.  FES r w y c  3 
5 CPU-SEC.  E6 E L L P 5 E O - S E C .  
6 C"U-SEC.  
h1PYA D 
85 E L A 7 S E O - S E C .  TFiAN POSE 
t 6 CPLI-SEC. 
1 6 CPU-ST-C. 
20 E L A P S E D - 5 E C .  TKAN POSE 
YO E L L P S E D - S E C .  MPYA D 
2 1   G P 3   E N 0  
L C 5 T   L I N K  D I D  XOT U S E   6 2 7 6 8  S Y T E S  OF  OPEN  CORE 
"" L I N K N S O 5  - - -  
L A S T   L I F j l i  D I D  NOT  USE 6 4 2 6 6   E Y T E S   O F   O P E N  CORE 
t 5 CPU-SEC.  ?9 E L A F S E D - S E C .  
"" 
METHOD 2 NT.NBR PASSES = 1 . E S T .   T I M E  
I 
0.0 
5 1  

























MCEl  BEGN 
MCEl   EN0 
PCE2 BEGN 
0 
METHOD 2 NT,  N8R  'PASSES = 
D 




LlETHOO 2 T .NBR  PASSES = 
0 




METHOD 2 T .NER  PASSES = 
0 
METHOD 2 T .NBR  PASSES = 
0 
0 
METHOD 2 NT.F;BR  PASSES = 
D 
D 




METHOD 2 T .NBR  PASSES = 
MCE2  END 
D 
L I N K   E N 0  - - -  
L INKNSOE - - -  
METHOD 2 NT.NBR  PPSSES = 
3 CPU-SEC.   91   EL FSE3-SEC.  FI!PYA 0 
b 6 CPU-3EC.  53 ELAPSED-SEC. 
* 5 CPU-SEC. 
35 RMG END 
95 ELAPSEC-SEC.  "" LINKNSO4 - - - 
= 7 7  1/0 SEC. 
* 6 CPU-SEC. 1CO ELAPSED-SEC. 
* 5 CPU-SEC. 1CmO ELPFSEO-SEC. 
"" L I N K   E N 0  - - -  
4 0  GP4 BEGN 
S CPU-SEC. : ( 3  ELAPSED-SEC.  40 GP4 EluD 
* 5 CPU-SEC. 
8 CPU-SEC.   1C5 ELPFSED-SEC. 4 6  GPSP  BEGN 
i C 5  ELAPSED-SEC. 4 6  GPS?  EN0 
* 6 CPU-SEC.   1C5 ELAPSED-SEC. "" LJNKNS14  - - - 
= 85 1/0 SEC. 
* 6 CPU-SEC.  
* 6 CPU-SEC.  110   ELAPSED-SEC.  11'2  ELAPSED-SEC'. 4 7  OFP 
L I N K   E N 0  - - -  
* 6 C P U - S E C .   1 1  1 ELAFSEO-SEC,. 4 7  OFP BEGN 
5 CPU-SEC. 
EN0 
= 8 3  1/0 SEC. 
713 ELAPSED-SEC. "" L I N K N S 0 4  - - -  
L A S T   L I N K   D I D  NOT U S E   7 2 5 2 0   B Y T E S   O F  OPEN CORE 
* 
L A S T   L I N K  D I D  NOT USE  117U4C  BYTES OF  OPEN CORE 
"" 
LAST .? IN .K  D I D  NOT USE  115664  8YTES  OF  OPEN CORE 
6 CPU-SEC.  
5 CPU-SEC.  
1 1 6   E L A P S E D - S E C .  
1 !6   ELAPSEO-SEC.  
6 CPU-SEC. 
6 CFU-SEC.  
6 CPU-SEC. 
7 CPU-SEC. 















9 CFL-SEC.  
9 CPU-SEC. 
10 CFU-SEC. 
1 0   C P U - S E C .  
1 0   C P U - S E C .  
1 1 1  1 ; O  SEC. 
1 1 9   E L A P S E D - S E C .  
! 1 9   E L A P S E D - S E C .  
1 2 2  ELAPSLO-SEC,. 
'2.7 ELAPSED-SEC.  
.;'a ELIPSEO-SEC.  
:;.5 ELAPSED-SEC. 
:;!E ELAPSED-SEC. 
1 2 8   E L 4 P S E O - S E C .  
121   ELAPSED-SEC.  
133   ELCFSED-SEC.  
132   ELAFSEO-SEC.  
13.: ELAPSED-SEC.  
134   ELAPSED-SEC.  
139 ELAPSEO-SEC. 
1 3 6   E L A P S E D - S E C .  
141   ELAPSED-SEC.  
141 ELAPSED-SEC. 
143   ELCPSEO-SEC.  
1-:3 ELCPSEO-SEC. 
1JG  ELAFSED-SEC.  
145  ELAPSED-SEC.  
1 4 9  EL.3PSEO-SEC. 
150   ELLPSEO-SEC.  
l!50 ELAPSED-SEC. 
8 10 CPU-SEC. 152   ELAPSED-SEC.  
* 1 0  CPU-SEC. 152   ELAPSED-SEC.  75 OPG BEGN ' 10 CPU-SEC. 157 ELAPSED-SEC. 75 OPO 
f 10 CPU-SEC. 
€ t i 0  
1 6 0   E L A a S E O - S E C .  "" L I N K N S l D  - - -  
= 1 2 0  1/0 SEC. 
8 10 C P U - S E C .   1 8 3   E L I F S E O - S E C .  - - - -  L I N K  END - - -  
L A S T   L I i I : / O l D  NOT U S E   1 0 2 1 3 2   E Y T E S  O F  OPEN CORE 
"" L I N K   E N 0  - - -  
L A S T   L I N K  GI0 NOT USE  11641E  SYTES  OF OPEN CORE 
1 . E S T .   T I M E  = 0.0 
1 . E S T .  T IME = 0.0 
1 . E S T .   T I M E  = 0.0 
1 . E S T .   T I M E  = 0 .0 
1 . E S T .   T I M E  = 0 .0 
1 . E S T .   T I M E = 0.0 
1 . E S T .   T I M E = 0 .0 
1 . E S T .   T I M E = 0.0 
1 . E S T .   T I M E = 0.0 
1 . E S T .   T I M E  = 0.0 
1 0  C P U - S E C .  . . ~ 3  ELCPSED-SEC.  8 1   M T R X I N  BEGN 
16.1 ELAPSE;-5EC. 8 1   M T R X I N  EF;D 
1 0   C P U - S E C .  : f i5 E L 2 P S i C - S E C .  
* 1 5   C P U - S E C .  
e3 PARAhl  BEGN 
: 6 5  EL3PSEG-SEC.  83 PARAM E k D  
* 1 9   C P U - S E C .  lF.9 ELAPSED-SEC.   XSFA 
* 1 0   C P U - S F C .  'f.m9 ELAPSED-SEC.  aa GXAD BEGN 
n i  1 0   C P U - S C C .  ':'2 E L L F S E D - S E C .  aa G K A O  E ~ D  
* 1 0   C F U - L E C .  
= 1 2 7  1 / 0  SEC. 
8 .  r' E L b F S E D - S E C .  "" L I N K N S D 5  - - -  
' :o  CPU-SEC.  
* 1 0   C P U - S E C .  
1 7 5   E L P P S E D - S E C .  
1:'5 ELAPSED-SEC.  
4 1 1   C P U - S E C .  164 ELLPSCD-  SE .   MPYA D 
* ! 1   C P U - S E C .  : c 6  EL"SLD-SEC.  MPYA D 
* 1 1   C P U - S E C .   1 8 8 E L L F D - S E C .   M P Y A  D 
* 1 1   C P U - S E C .  
* 1 1   C P L - S E C .  
1R9  ELCPSED-SEC.   MPYA D 
1 8 9   E L A P S E D - S E C .   M P Y A  D 
* 1 1   C P U - S L C .  1 9 1   E L A P S E D - S E C .  
* 1 1   C P U - S E C .  151; ELAPSED-SEC.  hrPYA D 
* 1 2   C P U - S E C .   9 3   E L L F S E D - S E C .  !.;P Y A D 
* 12 C P U - S E C .  1 9 5  ELLPCED-SEC.  
* 1 2   C P U - S E C .  
92 TRLG  END 
:Y.1  ELAPSED-SEC.  "" L I N K N S L I  . - - 
= 1 4 2  IiO SEC. 
* 12 2 F b - S E C .  : 0 5  E L A ~ ~ E ~ - S E C .  "" L I N K  END - - -  
* 1 2   C F U - S E C .  .,!I9 ELLPLEO-SEC.  
4 1 2   C P U - S E C .  
9 7  TRHT  6EGN 
202 E L ~ P S E D - S E C .  
* 1 2   C P U - S E C .  
DECO MP 
2 0 3   E L A P S E D - S E C .  
* 1 3   C P U - S E C .  
DECO  MP 
25.3 ELAFSED-SEC.  
* 1 3   C P U - S E C .  
97 TRHT END 
255 ELAPSED-SEC.  "" L I N K N S l 2  - - -  
. -. 
* 1 9 , C P U - S E C .  
1 0   C P U - S E C .  :G8 ELLPSED-SEC.   XSFA 
r ..- 
L A S T   L I N h  D l 9  NOT U S E   1 1 7 0 6 G   9 Y T E 5  OF OPEN  CORE 
"" 
92 TRLG  BEEN 
L I N K  END - - -  
METHOD 2 T . N B R   P A S S - ;  = 1 . E S T .   T I M E  = 0 .0  
METHOD 2 NT.N6R FASSES = 1 . E S T .   T I M E  = 0 . 0  
METHOD 2 NT.NBR  PASSES = 1 . E S T .   T I M E  = 0.0 
rtl P Y A D 
METHOD 2 NT.NBR  PASSES = 1 . E S T .   T I M E  = 0.0 
LAST L1F.K D!D F!OT USE  58172  B ' ITES  OF  OFEN CORE 
= 2 0 2  l:o SEC. 
L A S T   L I N h  D I D  KOT  USE  69268   BYTES  OF  OPEN CORE 
'r 1 4   C P U - S E C .  26.1 ELAPSED-SEC.  
* 14  C P L - S E C .  26.1 E L L i S E D - S E C .  
* 1 1  CPU-SEC.  
S 9  VDR  BEGN
2 6 8   E L A P S E D - S E C .  99 VDR 
* 1 4  CPU-SEC.  
END 
2 6 9   E L A P L F D - S E C .  
* 1 4   C F U - S E C .  
1 1  1 PARAM  BEGN 
269 EL i .PSE0-SEC.  
1 4   C P L I - S E C .  
1 1 1  PARAM  END 
2 7 0   E L L P S E O - S E C .  
* 1 4   C P U - S E C .   2 7 1   E L P P S E D - S E C .  
XSFA 
* 1 1   C P U - S E C .  2 7 :   E L A P D - S E C .  
XSFA 
1 4   C P U - S E C .  
1 1 5   S D R l  BEGN 
"" L I N K  END - - -  
2 7 1   E L L P S E 3 - S E C .   M P Y A D 
METHOD 2 NT.NBR  PASSES = 1 . E S T .   T I M E  = 
1 1   C F U - S E C .   2 ' 3   E L L F S E D - S E C .  
* 1 4   C P U - S E C .  
MPYA D 
' 1 4   C P U - S E C .  
2'?7 E L A P S E D - S E C .   1 1 5 S D R l  END 
.?'.'7 ELAPSED-SEC,  
= 2 1 2  I/G SEC. 
"" L I N K N S 0 8  - - -  
L A S T   L I N K  D I S  NOT USE  119S06   BYTES  OF  OPEN CORE 
* 1 5  C P U - 5 E C .  2U2 ELAPSED-SEC.  "" 
1 5  CPU-SEC.  2112 E L P F S E D - S E C .  1 1 8   P L T T R A N  BEGN 
L I N K  END - - -  
* 1 5  L ? U - S i C  2112 E L A P S E D - S E C .   1 1 6   P L T T R C N  END 
= 2 1 6  1/0 5 E C .  
15 C P U - S E C .   2 8 3   E L f ? S E D - S E C .  "" L I F i K N S 1 3  - - - 
L A S T   L I i i h  D I D  NOT U S E   1 1 4 5 1 2   b Y T E S  OF OPEN  CORE 
* 1 5   C P U - E E C .   2 9 7   E L A P S E D - S E C .  
* 1 5   C P U - L - E C .   2 8 7   E L C P S E 3 - S E C .  120 SDR2  BEGN 
L I N K  END - - -  
* 1 5   C P i l - S E C .   2 9 3 E L A P S E D - S E C .   1 2 0 S D R 2  END 
* 15 C P U - 5 E C .  
= 2 2 2  I i O  SEC.  
2 9 3   E L L F S T D - S E C .  "" L I N K N S 1 4  - - -  
"" 
L A S T  LINK Din NOT U S E  6 6 4 2 a  C Y T E S  O F  OPEN CORE 
0.1 
15 CPU-SEC. 300 ELAPSED-SEC.  
15 CPU-SEC.   3bO  ELPFSED-SEC.   121 SDR3 BEGN 
L I N K  END - - -  
* 1 5   C P U - S E C .  
* 1 5   C P U - S E C .  
3 0 4   E L L F S E D - S E C .   1 2 1 S D R 3  END 
* 16 CPU-SEC. 
123 OFP BEGN 
3C8  ELAFSED-SEC. 
* 1 6   C P U - S E C .  
1 2 3   C F P  
3 0 3   E L A P S E D - S E C .  
EhD 
* 16 CPU-SEC. 
:30 XYTRAN  6EG  
* 1 6   C P U - S E C .  
308 ELAPSED-SEC.  130  XYTRAN  END 
309 ELAFSED-SEC.  "" LINKNSO2 - - - 
= 232 I/O SEC. 
"" 
x 5  ELAFSED-SEC.  
L A S T   L I N K  D I D  NOT U S E   1 1 4 0 8   B Y T E S  OF OPEN CORE 
* 1 6   C P U - S E C .   3 1 8   E L A P S E D - S E C .  
* 1 6   C P U - S E C .   3 1 3   E L A P S E D - S E C .  
L I N K  END - - -  
* 1 6   C P U - S E C .  
1 3 2   X Y F L O T  BEGN 
3 1 8   E L A F S E D - S E C .  
* 1 6  CPU-SEC. 
1 3 2  XYPLOT EPiC. 
3 1 8   E C A P S E D - S E C .   1 3 8   E X I T  'BEGN 
"" 
""""""""""""""""""""" """""""""""""" 
= 234 1/0 SEC. 
AMOUNT OF OPEN CORE  NOT USED = 1 1 K  BYTES 
L A S T   L I N K  D I D  NOT USE 9 7 2 3 2  BYTES OF  OPEN  CORE 
."""""""""""". 
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N A S T R A N   E X E C U T I V E   C O N T R O L   D E C K   E C H O  
$ 
5 8 * * * * * * * * * * * ~ . * * * ' . * + * ~ ~ * , + + * ~ ~ * * ~ ~ . * * . + + * * * * * . * * * + * * * 4 + * * * * * ~ * * * * * * * * * * ~ * ~ * ~ * t  
~*C*r*.*****r****+*~**+-,,.******+***~.+**+****+**+**+*~****~**************..*** 
5 
I D  CLASS  PROBLEM  S IXTEEN.   C .E .   JACKSON 
$ 
5 MAXIMUM  CPU  T IME C.LLOWED FOR THE  JOB 
3 
T I M E  10 
5 
$ 
$ THE  THERMAL  ANALYZER  PORTION OF NASTRAN IS TO  BE  USED 
APP  HEAT 
$ 




5 REPIJEST FOR D I A G N O S T I C   W H I C H   P R I N T S  OUT C O N U R G E N C f   C R I T E R I A  
$ PRODUCES  OUTPUT  ONLY FOR SOL 3 
5 
D I A G  18 
CEND 
5 START OF EXECUTIVt:   CONTROL + r + + f + l + t * t * * 4 + * + t f f * * + + ~ * $ * * * b * ~ * + 8 * ~ * + * * * $ ~ * * * , * *  
. 













1 1  
1 2  
1 3  
15 
14 
1 6  
17  
18 
2 9  
1 9  
21 
2 2  
2 3  
2 4  
2 5  
2 6  
27 
2 8  
2 9  
31 
50 




3 6  
37 
18 
C A S E   C O N T R O L   D E C K   E C H O  
s 
~II*..****.*r**.*tl**~*****b**.****~********b.~******~*b**********************.* 
6 END OF EXECUTIVE CONTROL - - -  START  CASE  CONTROL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
j.t*..r**rt**...t******$.**********~*****-~*****************b******************* 
5 
TITLE.   NON-L INEAR  STEADY-STATE PROBLEM . . .  C O N V E C T I V E   h l U L T I L A Y E R   I N S U L A T I O N  
s 




3 REQUEST  SORTED AND UNSORTED  OUTPUT 




S SELECT  HE  SPC.  MPC. AND  LOAD SETS  TO  BE  USED I N   T H I S   S O L U T I O N  
s 
lr*,PC=200 
SPC= 1 OD 
e 
LCAD=3OO 
S SELECT  HE  TEMPERATURE  SET  WHICH IS AN ESTIMATE  OF  THE  F INAL  SOLUTION 
s 
T E M ? ( h l A T E R I A L ) = 4 0 0  
$ 







NON-L INEAR  STEADY-STATE  PROBLEM . . .  C O N V E C T I V E   M U L T I L A Y E R  I N  JANUARY 1 .  1976 NASTRAN 1 2 / 3 1 / 7 4  PAGE 3 
I N P U T ' B U L K   D A T A   D E C K   E C H O  
. 1 . . 2 . . 3 . . 4 . . 5 . . 6 . . 7 . . 8 . . 9 . . 1 0  
9 
I U N I T S  MUST  BE  CONSISTENT 
$ I N  THIS.PROBLEM,   METERS.   WATTS,  AND  EGREES  CELSIUS  ARE  USED 
9 
9 
I D E F I N E   G R I D   P O I N T S  
I 
G R I D  1 
G R I D  2 
0. 0. 0. 
. 1  0. 0. 
G R I D  3 . 2  0. 
G R I D  4 
0.  
G R I D  5 
. 9  0. 0 .  
0. . 1  0. 
G R I D  6 .1 . 1  0. 
G R I D  7 . 2  . 1  
G R I D  8 
0. 
.3 
G R I D  9 0. 
. 1  0. 
G R I D  1 0  
. 2  
0. 
0. 
G R I D  100 
-.l 




I CONNECT  GRID  POINTS 
B 
CROD 1 0  100 10 
CROD 20  100 9 
2 
6 
COUAD2 30 200 1 2 6 5 
COUADZ 4 0  200 2 3 7 6 
COUAD2 50 200 3  4 8 7 
s 
$ DEFINE  CROSS-SECTIONAL  AREAS  AND/OR  TH 'CKNESSES 
$ 
PRO0 100 1 0 0 0  .001 
POUAOZ 200 1000 .01 
$ 
$ D E F I N E   M A T E R I A L   T H E R M A L   C O N D U C T I V I T Y  
$ 
MAT4 1000 200.  
$ 
S DEFINE  COlvVECTIVE  AREA AND C O N V E C T I V E   C O E F F I C I E N T   ' H '  
9 




3000 . 3 1 4  
hlPT4 3000 200. 
s 




200 9 1 
200 10 1 
B 
S D E F I N E   A P P L I E D  LOADS 
B 
SLOAD 300 1 4 .  
1.  5 
1 .  1 
1 - 1 .  
1 - 1 .  





LON-LINEAR  STEADY-STATE  PROBLEM . . .  CONVECTIVE  MULTILAYER I N  JANUARY 1 ,   1 9 7 6  NASTRAN 1 2 / 3 1 / 7 4  PAGE 4 
I N P U T   B U L K   D A T A   D E C K   E C H O  
SLOAO 300 
. 1 . .  2 . .  3 . .  4 . .  5 . .  6 . .  7 . .  8 . .  9 . . 1 D .  
a - e . .  4 4 .  




8 .  
8 
5 
4 .  
~ - . - . - . . * * - ~ - ~ . ~ ~ ~ ~ * * * * * * . - - . ~ " - * * . * . ~ . * ~ ~ * * * * * * * ~ * * t * ~ * * * * * * * * * * * * * ~ * * u * * * u * * * *  
5 THE  FOLLOUING  BULK  DATA  CARDS WERE AOOED  TO  CONVERT P R D B L E l  ONE TO 
S PROSLEM TWO. THE  ONLY  GULK  DATA  CARD  REMOVED FROM THE  PREVIOUS  OLUTION WAS 
4 THE  SPC CAGO 
4 
s 
9 T H I S   S P C l  CARO  REPLACES  THE  SPC  ARO  REMOVED FROM ABOVE 
5 
S P C l  100 1 
5 
100 




2COO AREA4 1 




CHBOY GOG 2000 AREA4 3 4 
7 6 
Crl3DY 500 2000 AREA4 5 
8 7  
CHGDY 600 
6 





2COO AREA4 7 
2 
8 4  
5 
3 
S E L l I S S I V I T Y  OF RADIATING  ELEMENT 
S 
PHBOY 2000 .95 
S 
5 ESTIMATE  OF  INAL  STEADY  STATE  S0LI : ' ION  VECTOR - - -  REFERENCED 







5 PARAMETERS  CONTROLLING  RADIATION  LGADING  AND  THE  ITERATION  LOOPING 
P A 2 A U   T A . 6 5   2 7 3 . 1 5  
PARAM S!GbiA 5 . 6 8 5 E - d  
PARAM M A X I T  8 
PARAM EPSHT ,0001 
5 0EFIN ;T iON  OF  THE  RADIATION  l r lATRIX  
5 
S A L L   G F   T H E   R A D I A T I O N  GOES  TO  SPACE 
a 
5CDLST 200 300 400 500 600 700 
EA:s?~TX 1 0 .  0 .  0. 0.  0. 0 .  
Rim-.- 
RAC'YTP 3 
L.Nl I % 2 0. 0. 0. 0 .  
0 .  
0. 
0 .  
RLGMTX 4 0.  
0 .  0.  
0. 
icAOMTX 5 
0 .  
0. 0 .  
RA'JMTX 6 C .  
S 
x 
NDN-LINEAR S T E A D Y - S T A T E  PROBLEM . . . CONVECTIVE MULTILAYER IN JANUARY  1 ,   1976   NAST AN 12/31/74 PAGE S 
I N P U T  B . U L K  D A T A  D E C K  E C H O  
~ 1 * ~ * ~ * * * ~ r * * * * . * * , * * ~ * . . ~ ~ ~ * , ~ ~ * , * ~ * ~ ~ * * ~ * ~ ~ ~ * ~ * ~ * * * ~ ~ ~ ~ ~ , ~ ~ * * * . ~ ~ ~ ~ . , * ~ . * * * * * *  
. 1 . . 2 . . 3 . . 4 . . 5 . . 6 . . 7 . . 8 . . 9 . . 1 0 .  
S THE  FOLLOWING  BULK  DATA  CARDS  WILL  CONVERT  PROBLEM TWO TO PROBLEM  SIXTEEN.  
5 PROBLEM  SIXTEEN ADDS M V L T I L A Y E R   I I r S U L A T I O N   T O   B O T H   S I D E S   O F   T H E   R A D I A T i N G   F I N ,  
4 AND DOES T H I S  BY S I M L ' L A T I K G  AN E F F E C T I V E   C O N V E C T I V I T Y  FROM THE F I N   T O   T H E  
4 R A D I A T I N G  SURFACES  WHICH IS DEPEFiDENT ON THE  THICKNESS  OF  THE  MULTILAYER 
$ I N S U L A T I O N .  
S NOTE  THAT  HE  RADLST  BULK  DATA  CARD  HAS  BEEN  REPLACED. 
4 ALSO  NOTE  THAT  HE  THERMAL  GUESS  VECTOR H,AS NOT BEEN  CHANGED, THOUGH I T  IS 
S NO  LONGER  AS  ACCURATE  AS I T  WAS IN PROBLEM TWO. 
4 AS LONG  AS  THE  TEMPERATURE  GUESSES  ARE  GREATER  THAN 80 PERCENT  OF  THE F I N A L  
S S O L U T I O N  AT EACH  POINT.   THEN CONVERGENCE W I L L  OCCUR. 
4 
$ 
$ THE  FOLLOWING  GRID  POINTS  AKD CHBDY  CARDS D E F I N E   T H E  NEW RADIATING  SURFACES.  
S NOTE  THAT  CONVECTION IS S P E C I F I E 3 .  
B 
G R I D  1 1  
G R I D  12  
G R I D  i 3  
G R I D   1 4  
G R I D   1 5  
G R I D   1 6  
G R I D   1 7  
G R I D   1 8  
G R I D  21 
G R I D  22 
GFiID 23 
G R I D   2 4  
G R I D  26 
G R I D  25 
G R I D  27 
G R I D  28 
CHBDY 1 2 0 0  
+ M U L T l  1 
CHBDY 1 3 0 0  










1 0  5 
1 1  6 
1 2  7 
2600 
2700 
0 .  
. 1  
. 2  
. 3  
0 .  
. 1  
.2  
.3 
0 .  
. 1  
. 2  
.3 
0.  
. 1  
.2  
. 3  
2 0 0 1   A R E A 4  
2 6 
2 0 0 1   A R E A 4  
3 7 
2 0 0 1   A R E A 4  
4 









0 .  
0. 
0 .  
1. 
. 1  
. 1  
. 1  
0 .  
0. 
0 .  
0 .  
. 1  
. 1  
. 1  
. 1  














0 .  
0 .  
0, 
0 .  
0. 
0 .  
0. 
0 .  
0 .  
0 .  
0 .  
0. 
0 .  ' 
0 .  
1 2  16 15 
13 1 7  16 
1 4   1 8  17 
26 22 21 
27 23 22 
28 24 23 
B DEFINE THE E~ISSIVITY AND CONVECTIVE COEFFICIENT. 
+MU L T  1 
+MULT2 
+MULT3 




PHBDY 2 0 0 1  2002 .9 
WAT4 2002 1 .  
4 
4 REPLACE  THE  OLD  RADLST  CARD  WHICH WAS REhlOVED FROM THE  ORIGINAL  BULK  DATA,  
--\ -" 
NON-LINEAR  STEADY-STATE  PROBLEM . . .  CONVECTIVE  MULTILAYER I N  JANUARY 1 .  1976 NASTRAN 12/31/74 PAGE 6 
I N P U T  B U L K   D A T A   D E C K   E C H O  
TOTAL 
".. i I 
* * *  USiR INFORMATION MESSAGE 
S T H I S  IS REOUIRED T O  FORCE THE  RADIATIVE  LOSSES  TO COME F R O l  THE OUTSIDE OF 
9 THE  h lULTILAYER  INSULATICN.  
1 . . 2 . . 3 . . 4 . . 5 . . 6 . . 7 . . 8  9 . .  10 . 
207. BULK  DATA  NOT  SORTED.XSORT WILL  RE-ORDER  DECK. 
NON-L IKEAR  STEADY-STATE  PROBLEM 
CARD 
COUNT 
1 -  
2 -  
4 -  
3 -  
5 -  
6 -  
7 -  
8 -  
10- 
9 -  
11-  
12 -  
13-  
1 4 -  
15-  
16-  









26 -  
27 - 
28 - 
2 9 -  
30 - 
31 - 
33 - 32 - 
34 - 
35 - 
37 -  
36 - 



























+ V U L T 3  3 
CHEDY 2500 
CHBOY 2500 
+ M U L T l  1 6 
CHBDY 2700 
+I,CULT12 7 
1 . .  2 






G R I D  
G R I D  
G C I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G 2 I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
GRID 
G R I D  
GRID 
G R I D  





























2 7  
28 
CONVECTIVE  MULTILAYER I N  
S O R T E D   B U L K  
300 






















































. 3  
.1  
.2 






. 3  
0 . 0  
. 1  
. 2  
0.0 
. 3  
.1  
. 2  
0 . 0  
. 3  
.1 
. 2  
. B  


























0 .0  
0.9 
0.0 
. 1  
. 1  
. 1  




0 . 0  
0.0 
0.0 
. 1  
. 1  
. 1  
0.0 
. 1  
0 . 0  
0 . 0  
0.0 
. 1  
.1  
. 1  
* 1  

















0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0.0 
0 . 0  
0.0 




0 . 0  
0.0 
0.0 
0 . 0  
0.0 
0.0 
0 . 0  
0.0 
0.0 
0 . 0  
D A T A   E C H O  











16  15 
17  16 
18 17 










+MULT 1  1 
+MULT12 
7 
































































1 . .  2 
S O R T E D  B U L K   D A T A   E C H O  
. .  3 . .  4 
- .05 
200. 












1 0 0 0  ,001 
1 0 0 0  .01 
1300 1 4 0 0  
0 . 0  0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  0 . 0  
0 . 0  0 . 0  





4 .  
7 8. 
1 100 
1 0 0  300. 
300. 
. .  5 
.05 
1 .  
1 .  











**NO ERRORS FOUND - EXECUTE  NASTRAN  PROGRAM** 
* * *  USEfi   INFORMATION ME!;SAGE FULL  INTERNAL  SPACE NODE A V A I L A B L E  
0 . 0  
. 6 . .  7 . .  8 I 
- 1 .  5 1 




0 . 0  0.0 





5 .  
9 . .  10 . 
ALUMINUM 
* * *  USER  INFORMATION MESSAGE 6 ELEMENTS  HAVE A TOTAL  VIEW  FACTOR  (FA/A)  LESS  THAN 0.99 
* * *  USER INFORMATION MESSAGE 3023, 8. 3 
c =  0 
R =  2 
* * *  USER INFORMATION MESSAGE 3027. SYMMETRIC  REAL  DECOMPOSITION  TIME  STIMATE I S  0 SECONDS. 
% * *  SYSTEM  WARNING  MESSAGE 2 1 6 9 ,  THE FORM PARAMETER  AS  GIVEN  TO  THE  PARTITIOKING  MODULE FOR S U B - P A R T I T I O N   H K F F  
HAS NOT BEEN  SET OR IS OF I L L E G A L   V A L U E .   I T   H A S   B E E N   R E S E T  = 1 
HAS NOT BEEN  SET OR IS C'F I L L E G A L   V A L U E .   I T   H A S   B E E N   R E S E T  = 
* * *  SYSTEM  WARNING  MESSLGE 2 1 5 9 .  THE FORM PARAMETER  AS  GIVEN  TO  THE  PARTITIONING  MODULE FOR S U B - P A R T I T I O N   H K S F  
* * *  SYSTEM  'KARNING  MESSCGE 2 1 6 9 .  THE FORM PARAMETER  AS  GIVEN  TO THE P A R T I T I O N I N G  MODULE FOR S U B - P A R T I T I O N   H K F S  
2 
H A S  NOT BEEN  SET OR IS OF I L L E G A L   V A L U E .   I T   H A S  B E E N   R E S E T  = 2 
* * *  SYSTEM  WARNING  MESSAGE 2 1 6 9 .  THE FORM PARAMETER  AS  GIVEN  TO THE  PAR 
HAS NOT BEEN  SET OR IS OF I L L E G A L   V A L U E .  I T  HAS  BEEN  RESET = 1 
T I T I O N I N G  MODULE FOR S U B - P A R T I T I O N   H K S S  
* * *  SYSTEM  WARNING  MESSAGE 2 1 6 9 .  THE FORM PARAMETER  AS G I V E N  TO THE  PAR 
HAS NOT BEEN  SET OR IS OF I L L E G A L   V A L U E .  I T  HAS  BEEN  RESET = 2 
TITIONING MODULE FOR SUB-'PARTITION HRFN 
* * *  SYSTCM  WARNING  MESSAGE 2 1 6 9 .  THE FORM PARAMETER  AS  GIVEN  TO  THE  PARTITIONING  MODULE FOR S U B   P A R T I T I O N   H R S N  
HAS NOT BEEN  SET OR IS OF I L L E G A L   V A L U E .   I T   H A S   B E E N   R E S E T  = 2 
* * *  USER  INFORMATION  MESSAGE 3 0 2 8 .  B = 12 B6LR = 1 3 .  
c = 1 1  CBAR = 8 
R = 23 
* * *  USER  ' INFORMATION  MESSAGE 3 0 2 7 ,  UNSYMMETRIC  REAL  DECOMPOSITION  TIh lE  ESTIMATE IS 0 SECONDS. 
D I A G  1 8  O U T P U T   F R O M  S S G H T  
I T E R A T I O N   E P S I L O N - P   L A M B O A -  1 E P S I L O N - T  
= I = = = = = I s " I = c " I l = = = = = = - - 5 " = - 1 - - = = = = = = = = = = = = = = = = = = = = =  
1 6 . 6 6 0 4 7 9 E - 0 2  
2 
3 
1 . 9 5 8 8 2 6 E - 0 2  
1 . 1 9 a 1 6 8 E - o : :  
2 . 0 4 7 6 9 7 E  00 
1 . 6 4 0 2 9 7 E  00 
1 . 8 1 1 9 0 9 E - 0 2  
4 8 . 2 7 0 9 4 5 E - 0 '   1 . 4 4 3 6 4 3 E  00 1 . 1 8 6 5 0 1 E - 0 2  
1 . 4 4 8 2 3 4 E - 0 2  
5 
6 
6. 1 0 7 6 a 0 ~ - 0 : :   1 . 3 5 4 2 3 6 E  00 
4 . 6 8 9 5 4 8 E - 0 3  1 . 3 0 2 4 6 4 E  00 6 . 9 2 5 5 6 1 E - 0 3  
7 
6 
3 . 6 9 6 2 0 8 E - 0 3   1 . 2 6 3 6 6 6 E  00 
2 . 9 6 8 1 9 6 E - 0 3   1 . 2 4 5 7 9 8 E  00 
5 . 2 3 2 7 7 7 E - 0 3  
3 . 9 1 2 9 8 5 E - 0 3  
9 . 1 3 6 5 2 8 E - 0 3  
* * *  USER INFORh~ATION 'MESSPGE  3086 .   ENTERING SSGHT E X I T  MODE BY REASON  UMBER 2 ( MAXIMUM  ITERATIONS ) 
NON-LINEAR  STEADY-STATE  PROBLEM . . . CONVECTIVE MULTILAYER I N  JANUARY 1,   1976 NASTRAN 12/31/74 PAGE 
T E M P E R A T U R E   V E C T O R  
POINT I D .  T Y P E  , ID VCLUE ID+1 VALUE I D t 2  VALUE ID+3 VALUE I 0 + 4  VALUE ID+5 VALUE . 
1 S 3.050005E 0 2  3.104246E 02 3.182302E 02 3.208242E  02  3.050085E  02  3.104246E  02 
7 s 3.182302E 0 2  3.208242E 02 3.050085E 02 3.050085E 02 3.701466E  01  3.779317E  01 
13. S 
21 
3.861156E 01 3.885472E 01 3.701454E 01 3.779312E 01 3.861209E  01  3.885464E  01 
s 
27 




3.861099E 01 3.885524E 01 
3.000000E  02 
9 
L O A D   V E C T O R  





4 . 0 0 0 0 0 0 E  00 8 . 0 0 0 0 C D E  00 6 . 0 0 0 0 0 0 E  00 4 . 0 0 0 0 0 0 E  00 4 . 0 0 0 0 0 0 E  00 8.000000E 00 
8 . 0 3 0 0 0 0 E  00 4.OCOOOOE 00 
NON-LINEAR  STEADY-STATE PROBLEM . . .  CONVECTIVE  MULTILAYER 1% JANUARY 1 .   1 9 7 6  NASTRAN 1 2 / 3 1 / 7 4  PAGE 1 1  
F O R C E S  O F  S I N G L E - P O I N T   C O N S T R A I N T  
P r ) I N T   I D .   T Y P E . ID VALUE  ID+1 VALUE ID+2  VALUE I D + 3  VALUE ID+4  VALUE  I 5  VALUE 
103 S - 3 . 1 4 5 3 1 3 E   0 1  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NASTRAN  LOADED  AT  LOCATION 218720 
T I M E  TO GO = 59 CPU 5 E C . .  238 1/0 SEC * D CPU-SEC. G ELAPSED-SEZ.  
* D CPU-SEC. 0 ELAPSED-SEC. 
f 1 CPU-SEC. 4 ELAPSED-SEC. 
f 1 CPU-SEC. 4 ELAPSED-SEC. 
f 1 CPU-SEC. 4 ELAPSED-SEC. 
f 1 CPU-SEC. 6 ELAPSED-SEC. 
f 1 CPU-SEC. 5 ELLPSED-SEC.  
* 2 CPU-SEC. 14 ELAPSED-SEC. 
* 2 CPU-SEC. 21 ELAPSEC-SEC. 
I 2 CPU-SEC. 24 ELAPSED-SEC. 
* 3 CFU-SEC. 28 ELAPSED-SEC.  
* 3 CPU-SEC. 
= 21 I/O SEC. 
29 ELAPSED-SEC. 
7 4 CPU-SEC. 
f 4 CPU-SEC. 31   ELAPSED-SEC.  
t 4 CPU-SEC. 
4 CPU-SEC. 22 ELAPSED-SEC. 
32 ELAPSED-SEC. 
* 4 CPU-SEC. 37 ELAPSED-SEC. 
* 4 CPU-SEC. 28 ELAPSED-SEC. 
f 4 CPU-SEC. 39 ELAPSED-SEC. 
f 4 CPU-SEC. 
* 4 CPU-SEC. 
.:O ELAPSED-SEC. 
t 4 CPU-SEC. 
40 ELAPSED-SEC. 
4 1  ELAPSED-SEC. 
8 4 CPU-SEC. 
* 4 CPU-SEC. 
41 ELAPSED-SEC. 
42 ELAPSED-SEC.  
4 CPU-SEC. 4:2 ELAPSED-SEC. 
f 4 C P U - S E C .   4 3  ELLPSED-SEC.  
3 4 CPU-SEC. 
4 4 CPU-SEC. 
52 ELA?SEO-SEC. 
53 ELAPSED-SEC. 
* 5 CPU-SEC. 61 ELLPSED-SEC.  
L A S T   L I N K  D I D  NOT USE C BYTES  OF 
31   ELAPSED-SEC.  
* 5 CPU-SEC. 
= E l   I / O  SEC. 
I 5 CPU-SEC. 
f 5 CPU-SEC. 
t 5 CPU-SEC. 
8 5 CPU-SEC. 
= 57 !/O S k C .  
* 5 CPU-SEC. 
5 CPU-SEC. 
5 CFU-SEC.  
* 5 CPU-SEC. 
* 5 CPU-SEC. 
5 CPU-SEC. 
5 CPU-SEC. 
L A S T   L I N K  DID NOT 
L A S T   L I N K  D I D  NOT 
t 
52 ELAPSED-SEC. 
USE 4 1 8 2 8  BYTES OF 




us E 23303 BYTES OF 
"3 ELAPSED-SEC.  
?6 ELAPSED-SEC. 





* 5 C P i l - S E C .  
f 5 CPU-SEC. 
83 ELAPSED-SEC. 
a3 E L A P S E D - S E C .  
f 5 CPU-SEC. a5 E L A P S E D - S E C .  
f 5 CPU-SEC. 85 ELLPSED-SEC.  
* 6 CPU-SEC. 86 ELAPSED-SEC. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . ........................................................................................ 
.......................................................................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ......................................................................................... 
SEhll  BEGN 
SEMT 
NAST 
G N F I  
XCSA 
XSOR 
I F P l  
DO I F P  
XGPI  
END I F P  
SEM1  ND 
"" LINKNSD2 - - -  
OPEN  CORE 
XSFA 
XSFA 
2 GP  1 
2 GP  1 
BEGN 
E.N!?? 
5 GP2 BEGN 
5 GP2 
7 PLTSET BEGN 
END 
9 
7 PLTSET  END 
PRTMSG  BE N 
9 PRTMSG  END
10 SETVAL  BEGN 
10 SETVAL END 
1 8   G P 3  BEGN 
20 TA1 
1 8   G P 3  END 
BEGN 
20 T A 1  EWD 
"" LINKNSO3 - - - 
"" L I N K  END - - -  
OPEN CORE 
"" L I N K  END - - -  
24 SMAl END 
24 SMAl BEGN 
















METHOD 2 NT.NBR  PASSES = 1 , E S T .   T I M E  = 0.0 
hlETHDD 2 NT.NBR  PASSES = 1 , E S T .   T I M E  * 0.0 
* 6 CPU-SEC.  
I 6 C P U - S E C .  
= 7 2  1/0 SEC. 
* 6 CPU-SEC.  
6 CPU-SEC.  
* 6 CPU-SEC.  
t 6 CPU-SEC.  
3 6 CPU-SEC.  
= 84 I/G SEC. 
6 CPU-SEC.  
* 6 CPU-SEC.  
* 6 CPU-SEC.  
* 6 CPU-SEC.  
* 6 C P U - S E C .  
L A S T   L I N K  DID NOT 
* 
L A S T   L I N K  D l D  NOT 
E6 ELAPSEC-SEC.  
SO ELAPSED-SEC.  
U S E   3 1 5 6 0   B Y T E S   O F  
53 ELAPSED-SEC.  
0 3  ELAPSED-SEC.  
ICs1 ELAPSED-SEC.  
$9 ELAPSED-SEC.  
:C2   ELAPSED-SEC.  
:C'2 ELAPSED-SEC.  
USE 7 6 0 8 4  B Y T E S  OF 
1 0 5   E L A ? S E D - S E C .  
1 0 5   E L A P S E D - S E C .  
1 0 6   E L A P S E D - S E C .  
l G 7   E L A P S E D - S E C .  
= 8 7  1/0 SEC. 
* 6 CPU-SEC.  
* 6 C P U - S E C .  
t 7 CPU-SEC.  
* 7 CPU-SEC.  
* 7 CPU-SEC.  
L A S T   L I N K  DID NOT USE 
* C ,FPU - SEC . 
* , 7 CPU-SEC.  
* 7 CPU-SEC.  
* 7 C P U - S E C .  
* 7 CPU-SEC.  
* 7 CPU-SEC.  
* 9 CPU-SEC.  
* 9 CPU-SEC.  
* B CPU-SEC.  
t d CPU-SEC.  
* 3 C P U - S E C .  
t 9 CPU-SEC.  
= 1 0 6  1,'O SEC. 
8 CPU-SEC.  
* 3 CPU-SEC.  
8 CPU-SEC.  
* 8 CPU-SEC.  
t B CPU-SEC.  
1 9 CPU-SEC.  
t 8 CPU-SEC.  
c 9 CPU-SEC.  
* 9 CPLi-SEC. 
* 9 CPU-SEC.  
* 9 CPU-SEC.  
* 9 CPU-SEC.  
9 C F U - S E C .  
* 9 CPU-SEC.  
= 1 1 8  1/0 SEC.  
9 CPU-SEC.  
* 9 CPLJ-SEC. 
* 9 C P U - S E C .  
* 9 CPU-SEC.  
*. 9 CPU-SEC.  
* 
L A S T   L I N K  D I D  NOT 
* 
L A S T   L I N K   D I D  NOT 
27 RMG END 
"" L I N K N . 5 0 4  - - -  
OPEN  CORE 
32 GP4 
L I N K  END - - -  
EEGN 
32 GP4  END 
38 GPSP  BEGN 
38 GPSP  END 
"" L I N H N S 1 4  - - -  
"" 
OPEN .CORE 
"" L I N K  END - - -  
39 OF?  BEGN 
39 OFP END 
L I N K N S 0 4  - - -  "" 
74704  BYTES  OF  OPEN CORE 
1 0   E L A P S E D - S E C .  "" 
1 0   E L A P S E D - S E C .  
L I N K  END - - -  
14 ELAPSED-SEC.  
42 M C E l  BEGN 
4 2  MCEl  END 
1 5   E L A P S E D - S E C .   4 4  MCEZ  BEGN 
17 ELAPSED-SEC.  MPYA D 
18 ELAPSED-SEC.  MPYA D 
METHOD 2 NT.NBR  PASSES = 
1 1 9   E L A P S E D - S E C .  
7 
r,l P Y A D 
i 2 0  ELAFSED-SEC.  MPYA D 
1:!0 ELAPSED-SEC.  MPYA D 
METHOD 2 T .NBR  PASSES = 
METHOD 2 T .NBR  PASSES = 
122 ELAPSED-SEC.  
1 2 4   E L A P S E D - S E C .  
MPYA D 
MPYA D 
METHOD 2 NT.NBR  PASSES = 
125   ELAPSED-SEC.   MPYA D 
126  E L A P S E D - S E C .  MPYA D 
1 2 7   E L A P S E D - S E C .  
1 2 7   E L A P S E D - S E C .  
MPYA D 
MPYA D 
129   ELAPSED-SEC.   MPYA D 
1 2 9   E L A P S E D - S E C .  
1 3 1   E L A P S E D - S E C .  
METHOD 2 T .NBR PASS;; = 
METHOD 2 T .NBR  PASSES = 
4 4  MCEZ  EhD 
"" LINKNSO7 - - -  
USE  GB244   6YTES OF OPEN  CORE 
1 3 9   E L A P S E D - S E C .  "" 
1 3 9   E L A P S E D - S E C .  50 VEC 
L I N K  END - - -  
BEGN 
141   ELAPSED-SEC.   51   PARTN  BEGN
END 
'144 ELAPSED-SEC.  
1 4 4   E L A P S E D - S E C .  
5 1  PARTN  END
52 PARTN  BEGN 
1.16 ELAPSED-SEC.  
1.16 ELAPSED-SEC.  
5 2   P A K T N  END 
1 4 7   E L P P S E D - S E C .  
55 DECOMP  BEGN 
DECO  MP 
149 ELAPSED-SEC.  
1 5 3   E L A P S E D - S E C .  
DECO MP 
156 ELAPSED-SEC.  
55 DECOhIP END 
1 5 7   E L A P S E D - S E C .  
XSFA 
1 5 7   E L A P S E D - S E C .  
XSFA 
140 ELAPSED-SEC.  50 VEC 
"" LINKNSDS - - -  
U S E   5 9 5 9 2   O Y T E S  OF OPEN  CORE 
1 6 0   E L A P S E D - S E C .  "" L I N K  END - - -  
1 6 0   E L A P S E D - S E C .  59 S S G l  BEGN 
1GG ELAPSED-SEC.  
l G 7   E L A P S E D - S E C .  
59 SSGl E N 0  
63 SSG2 BEGN 
1 . E S T .   T I M E  = 0 .0  
1 . E S T .   T I M E = 0 .0  
1 . E S T .   T I M E  = 0 .0  
1 . E S T .   T I M E  = 0 . 0  
1 . E S T .   T I M E = 0 . 0  
1 . E S T .   T I M E  0 .0 
3 CFU-SEC.  i E 9  ELLFSED-SEC.  MPYA D 
9 CPU-5EC.  :;1 E " d P 5 E D - S E C .  MPYL D 
U 9 C F U - S I C .  17:) E ;L iLEC-5EC.   KPYA D 
* 1 5   C P L " S i C .  ' i s  EL4?SLD-SEC.  M?YA D 
* 1 0   C P U - S C C .  ' 7 5  ELLPSED-SEC.  
* 1 0   C P U - S E C .  
63 SSG2  END 
l : i  ELAFSED-SEC.  € 6  SSGHT  BEGN 
w 1 1   C P U - S F C .  2 : 3  E;A?SED-SEC. 
* 1 1   C P U - S E C ,  
66  SSGHT  END
= 1 6 3  1/0 S i c .  
METHOD 2 T .NBR :;ASSES = 1 . E S T .   T I M E  I 0.0 
hlETHOD 2 NT.NBR  PASSES = 1 .EST.  T I M E  = 0.0 
2 ' 3  ELAPSED-SEC.  "" LINKKSDB - - -  
L A S T   L I N K   D I D  P!3T U S E   2 4 3 6 6   S Y T E S  OF OPEN  CORE 
* 1 1  CPU-SEC.  223 ELLFSLD-   SEC.  "" L I N K  END - - -  
* 1 1  C P L - S E C .  2:'3 ELAPSED-SEC.  . 7 1  PLTTRAN  BEGN 
* 1 1  CPIJ-SEC. 2:5 ELLCSED-SEC. 7 1  PLTTRAN  EkD 
'' 1:  CFU-SEC.  i ; F  E!.I:SED-SEC. "" L I N X N S 1 3  - - -  
= 16.2 I i O   5 E C .  
* 1 1   C P U - S E C .  
* 1 1   c p u - s ; c .  
232 ELAPSED-SEC.  "" L I N K  END - - -  
* 11   CPU-SEC.  
2;2 E L 2 2 5 E C - S E C .  7 4  SD92 BEGN 
* 1 1   C P U - S E C .  
236 ELLFSED-SEC.  70 SDRZ  END
$ 3 7   E L 2 F S E D - S E C .  
= 1 7 7  IjO SEC.  
L A S T   L I N X  9 l D  QGT USE 73552  EYTES OF OPEN  CGRE 
"" L I N X N S l 4  - - -  
4 1 1   C F U - S E C .  
* 1 1   C P U - S E C .  
2G5 ELLPSED-SEC.  "" L I N K  END - - -  
* 11   CPU-SEC.  
265 ELPPSED-SEC. '75 OFP SEGN 
74e EL"SED-5EC. 75 OFP 
* 1 1   C P U - S L C .  ?..:9 ELAPSED-SEC.  " - ~ CIIUKNS13" - -  
LAST L I K K  D I D  f iOT USE 25.263 E'ITES CF OPEN  COiiE 
END 
= 1 6 s  110 S E C .  
L A S T   L I N K   D 1 3  NOT USE €9004 BYTES OF OPEN  CORE 
* 1 2   C P U - S E C .  2Ll ELAPSED-SEC.  
* 1 2   C P U - S E L .   2 6 1   E L c P S E D - S E C .  
L I N K  END - - -  
7 7  SDRHT BEGf! 
* 1 2   C F U - S E C .  
* 1 2   C P U - S E C .  
2 6 1   E L L P Z E D - S E C .  77 SDRHT E h d  
262 ELLFSEG-SEC.  "" L I N K N S 1 4  - - -  
"" 
= 1 0 3  1/0 SEC. 
* 12 CPU-SEC.  278 ELLPSED-5EC.  
* 1 2   C P U - S E C .  27a E L L F S E D - S E C .  78 OFP BEGN 
* ;2 CPL"SEC. 278 ELAFSED-SEC.  7e OFP 
* 1 2   C P U - S E C .  2E;o € L l l P S E C - S E C .  92 E X I T  BEGN 
E K 3  
= 1 9 5  1/0 SEC. 
LAST LIF!K  DAD  NOT USE 55922 BYTES SF OPEN  CORE 
"" L I N K  END - - -  
" " " " " " " " " _ " " " " ~ ~ ~ " " " " " "  """"""~""""~.~""""""""""""""""""""""".""""~. 
L A S T   L I N K  D!D NOT USE i 4 5 @ 4  BYTES OF CPEF! CORE 
AMOUNT OF OPEN  CCRE  NOT  USED = OK SYTES 
Y 
R I G I D  FORMAT SERIES h5 






h1M MUMM h4l  







SYSTEM  GENERATION  DATE - 1 2 / 3 1 / 7 4  

NLSS  PROBLEM . . . SAME AS  PROBLEM 





















2 0  
19  
21 
2 3  
22  
2 4  
2 5  
2 6  
2 7  
2 8  
2 9  
3 0  
31 
3 3  
32  
34  
3 5  
3 6  
3 7  
3 9  
3 8  
4 0  
41 
4 2  
4 3  
44  
=.” 
S IXTEEN,   BUT  WITH  A B TTER GLlESS  JANUARY 1 .   1 9 7 6  NASTRAN 12/31  /74 PAGE 2 
C A S E   C O N T R O L   D E C K   E C H O  
I 
$ ~ * ~ r t r * r . l * * * * r * * f * , * * * * * * * * * * . * * * * * * * ~ , * . ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ~ * * *  
$ END 0.F EXECUTIVE CONTROL - - *  START  CASE  CONTROL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
$ t t . ~ ~ ~ t * * t ~ . ~ = t t . . * t t ~ ~ ) - * * * ~ t * ~ r t * t * * ~ ~ ~ - ~ r l r ~ * * b * t t * t * * * * * ~ * * r l i * * t * t * , * * * t t * + * r r + ~  
$ 
T I T L E =   N L S S  PROBLEM . . .  SAME A S  PROBLEM SIXTEEN,   BUT  WITH  A   BETTER GUESS  VECTOR 
SUBTITLE. AND AN ELFORCE  OUTPUT  REQUEST. 
$ 




$ REQUEST  SORTED CND UNSORTED  OUTPUT 




$ SELECT  HE  SPC.  MPC, AND LOA0  SETS  TO  BE  USED I N   T H I S   S O L U T I O N  
(5 
h lPC=200  




$ SELECT  HE  TEMPERATURE  SET  WHICH IS AN ESTIMATE  OF  THE  FINAL  SOLUTION VECTOR 
T E M P I M A T E R I A L ) = 4 0 0  
B 
$ SELECT  HE  OUTPUT  OESIRED(TEMPERATURES.  LOAuS.  CONSTRAINT  FORCES.  AND 











$ f l l l . 4 l t + . . t + + + t ~ . l + * ~ ~ * * * * * j * + * * ~ + * * * * ~ * ~ ~ * * ~ * * * ~ j ~ * * * * - * * * * * * * * * * 8 * * * * * * * * * * *  
$ END  CASE  CONTROL - - .  START  BULK  DATA rlllr*.**ltl.lf~**i****;*********~**-**** 
$ * . * * t * * * * * r * * * * i * * * * * * * * * * ~ * * * ~ * ~ + * . * * * ~ - ~ . * - * * * * * * ~ = . * * * * * * * * , * * * * * * * * * * * * * * * * *  
$ 
BEGIN  BULK 
NLSS  PROBLEM . . .  SLIAE  AS  PROSLEM S I X T E E N ,   B U T   W I T H  A BETTER  GUESS  JANUARY 1 , 1 9 7 6  NASTRAN 1 2 / 3 1 / 7 4  PAGE 3 
AN0 A N  ELFORCE  OUTPUT  REOUEST. 
I N P U T   B U L K   O A T A   D E C K   E C H O  
. 1 . .  2 . .  3 . .  4 . .  5 . .  6 . .  7 . .  8 . . , 9 . . 1 0 .  
5 
5 U N I T S  MUST  BE  CONSISTENT 
S I N   T H I S  PROBLEM.  METERS.  WATTS.  AND  EGREES  CELSIUS  ARE  USED 
S 
B 










G R I D  9 
G R i O  10 
GRID 1 0 0  
5 
5 CONNECT G R I D   P O I N T S  
S 
CROD 10 
CROO 2 0  
1 0 0  
COUAO2 30 








. 1  
.2 
.8 
0 .  
. 1  
.2 
.3 
0 .  
0 .  - .05 
9 




0 .  0 .  
0 .   0 .
0 .  0 .  
0 .  0 .  
. 1  0 .  
. 1  0 .  
. 1  0 .  
. 1  
. 2  
0 .  
0 .  










B DEFINE  CROSS-SECTIONAL  AREAS  AND/OR  THICKNESSES 
B 
PRO0 1 0 0  1000 .001 
POULD2 200 1000 .01 
5 
B D E F I N E   M A T E R I A L   T H E R M A L   C O N D U C T I V I T Y  
s 
# A T 4  1000 200. 
s 







MAT4 3000 200. 
3000 
5 
'6 DEFINE  CONSTRAINTS 
B 
L I N E  1 5 
. 8 1 4  
M PC 2 0 0  9 1 1 
\:PC 2 0 0  10 1 1 
S 
S D E F I N E   A P P L I E D   L O A D S  
9 
SLOP0 300 1 4 .  2 
5 
1 
8 .  
ALUM I NUM 
+CONVEC 
1 - 1  
1 - 1  
NLSS  PROBLEM . . .  52%E AS PROBLEM S I X T E E N ,  BUT WITH  A BETTER  GUESS  JANUARY 1 ,   9 7 6  NASTRAN 
AND  AN  ELFORCE OL‘TPUT REQUEST. 
I N P U T   B U L K   D A T A   D E C K   E C H O  






4 .  




8 .  
8 .  8 4.  
2 /31 /7+  PAGE 4 
0 .  
$ 
$ THE  FOLLOWING  BULK  DATA  CARDS WERE ADDED T O  CONVERT  PROBLEhl  ONE TO 
$ PROBLEM TWO. THE  ONLY  BULK  DATA  CAPO  REMOVED  FRDhl  THE  PREVIOUS  OLUTION WAS 
S THE  SPC  CARD 1 
5 
S 
$ T H I S   S P C l  CARD REPLACES  THE  SPC  ARD  REMOVED FROM ABOVE 
S P C l   1 0 0  
s 
1 1 0 0  
s 
$ R A D I A T I O N  BOLiNDARY ELEhlENTS 
$ 
CHEDY 200 2 0 0 0   A R E A 4   1   2  6 5 
CHBDY 300 2000 AREA4 2 3 7 6 
CHGOY 4 0 0  2000 AREA4 3 4 8 7 
CHBDY 500 
CHBDY 600 2000 AREA4 6 






CHBDY 7 0 0  2000 AREA4 7 6 4 
S 
3 
B E M I S S I V I T Y  OF RADIATING  ELEMENT 
5 
PHBDY 2000 .90  
$ 
$ BY TEMP(MATER1AL) I N  CASE CONTROL 
S ESTIMATE OF F I N A L  STEADY STATE  SOLUTION  VECTOR - - -  REFERENCED 
e 
SEMP 4 0 0  100 300. 
SEbiPO 4 0 0  
I 
300. 
5 PARAMETERS  CONTROLLING  RADIATION  L3PDING AND  THE ITERATION  LOOPING 
$ - t . . . * r l r i r l l * ) i r f f * * * * * * * * ~ * . ’ . * ~ ~ . * . * * , * * * , ~ . . * * - * ~ ~ ~ b * * * * * * - * * * * * b * * * * * * * * * * *  
3 
P A R A M   S I G M A   5 . 6 8 5 E - 8  
PARAM T A 3 5   2 7 3 . 1 5  
FARAM MAX!T 8 
PARAM  EPSHT . 0 0 0 1  
S D E F I N I T I O N  OF  THE RADIATION  h lATRIX  
S 
s 
9 ALL   OF   THE  RADIATION GOES TO SPACE 
SADLST 200 100 400 500 500 700 
RADMTX  1 0. 0.  0 .  0 .  0. 
RE.DMTX 2 0.  
0 .  




Z A 3 M T X  4 0 .  
0. 
0. 
0 .  
0. 
0. 
RADMTX 5 0 .  0 .  
RADMTX 6 0.  
$ 
I N P U T   B U L K   D A T A   D E C K   E C H O  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 . .  2 . .  3 . .  4 . . - 5 . .  6 . .  7 . .  8 . .  9 . . 1 0 .  
5 THE  FOLLOWING  BULK  DATA  CARDS  WILL  CONVERT  PROBLEM TWD TO  PROBLEhl S I X T E E N .  
$ PROGLEM SIXTEEN  ADDS  M 'ULTILAYER I~SULATION T O   B O T H   S I D E S   O F   T H E   R A D I A T I N G   F I N .  
$ AND  OES T H I S  BY S I M U L A T I N G  AN EFFECTIVE  CONVECT. IV ITY FROM THE F I N  TO  THE 
I RADIATING  SURFACES  WHICH IS DEPENDENT ON THE  THICKNESS  OF  THE  MULTILAYER 
S I N S U L A T I O N .  
5 NOTE  THAT  HE  RADLST  BULK  DATA  CARD  HAS  BEEN  REPLACED. 
$ ALSO  NOTE  THAT  HE  THERMAL  GUESS  VECTOR  HAS NOT BEEN  CHANGED, THOUGH I T  I S  
!$ NG LONGER  AS  ACCURATE  AS I T  WAS II\; PROBLEM TWO. 
!$ SOLUTION AT  EACH  POINT.  THEN  CONVERGENCE  WILL OCCUR. 
5 AS  LONG AS  THE  TEMPERATURE  GUESSES  ARE  GREATER THAN 80 PERCENT OF T H E   F I N A L  
!$ 
16 
B THE  FOLLOWING  GRID  POINTS AND CHBCV  CARDS D E F I N E   T H E  NEW RADIATING  SURFACES.  
5 NOTE  THAT  CONVECTION IS S P E C I F I E D .  
S 
G R I D   1 1  
G R I D  1 2  
0. 0.  6. 
. 1  
G R I D   1 3  
0. 0 .  
. 2  
G Z I D   1 4  
0 .  0.  
G R I D   1 5  
. 3  0 .  
0.  . 1  
0 .  
0. 
G R 1 3  1 6  
G R I D   1 7  
. 1  * 1  0. 
. 2  
G R I D   1 8  
. 1  0 .  
. 3  . 1  
G R I D   2 1  
0 .  
G R I D   2 2  
0 .   0 .  
. 1  0 .  
0. 
G R I D  23 .2 
0.  
G R I D   2 4  
0. 
. J  
0 .  
G k I D  25 
0. b .  
0 .  . 1  0 .  . 
G R I D   2 6   . 1   . 1  
G R I D  27 
0 .  
. 2  . 1  0. 
G R I D  28 . 3  . 1  0 .  
C H E a Y   1 2 0 0   2 0 0 1   A R E A 4   1 1  1 2   1 6  15 
+II IULTl  1 2 6 5 
CHEDY 1 3 0 0   2 0 0 1  AREA4 1 2  13 
7 M U L T 2  2 
1 7   1 6
3 7 6 
CHEDY 1 4 0 0   2 0 0 1   A R E A 4   1 3   1 4  
+UULT3  3 
1 8  
4 8 
17 
CHEDY 2500 2 0 0 1   A R E A 4   2 5  
7 
+MULT10  5 
26 22 
G 
2 1  
CHGDY 2600 2 0 0 1   A R E A 4  26 
2 1 






CH6DY 2 7 0 0   2 0 0 1   A R E A 4  27 
2 
+MULT12  7  8 




S D E F I N E   T H E   E M I S S I V I T Y  AND C O N V E C T I V E   C O E F F I C I E N T  
S 
F : i S D Y   2 0 0 1   2 0 0 2  
M A T 4   2 0 0 2   1 .  
s 
B REPLACE  THE  OLD  RADLST  CARD  WHICH WAS REMOVED  FROM  THE ORIGINAL  BULK  DATA.  
9 










1 . .  2 . .  3 . . ,  4 . .  5 6 . .  7 . .  6 . .  9 1 0  . 
T H I S   I S  REOUIEED TO FORCE  THE RADIATIVE  LOSSES TO COME FROM THE  OUTSIDE OF 
T H E   M U L T I L A Y E R   I N S U L A T I O N .  
R A D L S T   1 2 0 0   1 3 0 0   1 4 C O  2500 2 6 0 0   2 7 0 0  
~ ~ ~ * ~ - , ~ * * ~ ~ - ~ * * ~ - ~ ~ * * ~ , * 4 ~ ~ . * ~ ~ ~ ~ * . - * ~ 4 ~ ~ * ~ ~ * 8 . * ~ * * ~ ~ ~ 8 * * ~ * ~ 8 * * * 8 * * * * 8 ~ * 8 * ~ * ~ * *  
5 CONVERT  PROBLEM S I X T E E N  TO PROBLEM  SEVENTEEN BY CHAkGING  THE  THERMAL 
$ GUESS  VECTOi?.  THE ONLY CHANGE  TO  THE  PREVIOUS  BULK  DATA  HAS  BEEN  THE 
$ THE  ONLY  OTHER  CHANGE WAS THE  ADDIT ION OF  AN ELFORCE-ALL  OUTPUT  REQUEST 
5 CONVERSION O F  TtiE  OLD  GUESS  VECTOR TO .JhlMENT  CARDS. 
S 
TEMP 400 1 
TEMP 4 0 0  
330. 2 
4 330. 5 





TEMP 4 0 0  
330. B 330.  9 3 3 0 .  
10 330. 100 300. 
TEMPD 4 0 0   7 0 .  
5 
~ * * * ~ * * * - * * ~ ~ * . - * * * ~ * * * * ~ . . . * 8 * * * * ~ . * - ~ * * . * * * *  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
~ . * * . * . * . * i * . ~ . * * * . * * * * * * - - * * * ~ * * * * ~ * * * * ~ ~ ~ * * * * * . * * * * * * * * * * * * * ~ * * * b * * * * * * * * * * * * *  
S 
ENDOATA 
$ END O F  BULK  ZATA 8 * l l 8 8 . ~ 8 8 8 * * 8 * * r r r * 8 ~ 8 8 ~ 8 * ~ * 8 * * * ~ * b * * * ~ * ~ * * 8 * * * * * * * * 8 ~ U * ~ ~ * ~  
COUNT= 174 
6 
*+* USER  INFORMATION  MESSAGE  2D7..BULK  DATA NOT  SORTED.XSORT WILL  RE-ORDER  DECK. 
J A N U A R Y   1 ,   1 9 7 6A S T R A N  1 2 / 3 1 / 7 4  PAGE 7 Nl.SS PROBLEM . . . 5hME A5 PROBLEM  SIXTEEN. BUT WITH A BETTER  GUESS 
AND AN ELFORCE  GUTPUT  REQUEST. 
C A R D  
COUNT 
1 -  
2 -  
3 -  
4 -  
5 -  
6 -  
8 -  
7 -  
1 0 -  
9 -  
1 1 -  
1 2 -  
1 3 -  
1 4 -  
1 5 -  
1 7 -  
1 6 -  
1 8 -  
1 9 -  
2 0  - 
2 1  - 
2 2  - 
2 3  - 
2 4  - 
2 5  - 
2 6  - 
2 7  - 
2 8  - 
2 9 -  
3 c  - 
3 1  - 
3 2  - 
3 3  - 
3 4  - 
3 5  - 
3 6  - 
3 7  - 
3 9  - 
3 8  - 
4 0  - 
4 1  - 
4 2  - 
4 3  - 
4 5  - 
4 4  - 
4 6  - 
4 7  - 
4 8  - 
4 9  - 
5 0  - 
5 1  - 
CHSDY 6 0  
tCOFIVEC 100 
CHE3Y 2 0 0  
CH33Y 3 0 0  
CHEOY 400 
CtieDY 500 
CHBGY 7 0 0  
CHSDY 600 
CtiSDY 1 2 0 0  
+IV,ULTl 1 
CHEDY 1 3 0 0  
iPhLJLT2 2 
CH8DY 1 4 0 0  
+l;lULT3 3  
CHBCY 2 5 0 0  
+MULT 10 5 
+ V U L T 1 1  6 
CHBDY 2 7 0 0  
ihlULT12  7 
COUID2 
1 . .  2  





G R I D  
G R I D  
G R I D  
G R I D  
GR!  D 
G ? I D  
G R I D  
G R I D  
G R I D  
G R I D  
G9iU 
G2:ID 
C R l D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G R I D  
G 2 I D  
G R I D  
G R I  D 
G R I D  
3 0  
4 0  
50 
10 










1 3  
1 1  
1 2  
1 4  
1 3  
1 5  
1 6  
1 7  
1 8  
2 1  
2 2  
2 3  
2 4  
25 
2 6  
2 7  
2 8  
S 0 R T E . D   B U L K  
. .  3 
300 
2 0 0 0  
100 
2 0 0 0  
2000 
2 0 0 0  
2 0 0 0  
2 0 0 0  
2 0 0 1  
2  
2 0 0 1  
3  
2 0 0 1  
4  
2 0 0 1  
6 
2 0 0 1  
7 
2 0 0 1  
8  
2 0 0  
2 0 0  
2 0 0  
100 
100 
L I N E  






















1 0  
9 
0 .0  
. 1  
. 2  
0 . 0  
. 3  
. 1  
. 2  
.3 
0 . 0  
0 .0  
0 . 0  
. 1  
. 2  
. 3  
0.0 
. 1  
. 2  
0 .0  
.3 
. 1  
. 2  
0 .0  
. 3  
. 1  
. 2  
. 3  









1 1  
1 2  
6 
1 3  
7 
2 5  
2 6  
1 
2  







0 . 0  
0 . 0  
0.0 
0 . 0  
. 1  
. 1  
. 1  
. 1  
. 2  
- . l  
0 .0  
0 .0  
0 .0  
0 . 0  
. 1  
. 1  
. 1  
. 1  
0 . 0  
0 . 0  
0 .0  
0 .0  
. 1  
. 1  
. 1  







1 2  
1 3  
1 4  
2 6  
2 7  





0 . 0  
0 . 0  
0 . 0  
0 . 0  
G.0 
0 . 0  
0.0 
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . c  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
n.0 
0 . 0  
u.0 
0 . 0  
D A T A   E C H O  















1 5  
1 7   1 6  
1 8   1 7  
2 2   2 1  
2 3   2 2  




+ M U L f l  
+MULT2 
+MULT3 
+hlU LT  1 0 
+ M U L T l l  
+MULT12 
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. 1 . .  2 
G R I D  100 
CAT4 1000 
P A T 4  2002 
hlAT4 3000 
Y P c 200 
PARAM  EPSHT
zoo 


























r,? ? c 
S O R T E D  B U  
, .  3 . .  4 
200.  







5 . 6 8 5 E - 8  




0 . 0  
0 . 0  0 . 0  
G . 0  
0 . G  0 .0 
0 . 0  0.G 
0 . 0  0 . 0  
0 . 0  

















i o 0 0  . O I  
. .  5 
.05 
1 .  




0 . 0  
0 . 0  










L K  D 






0 . 0  
0 . 0  
E .  
8.  
4 .  
4.  
'30. 
2 3 0 .  
330. 
300. 
A T A   E C H O  
. .  7 . .  8 . .  
- 1 .  1 
- 1 .  1 
2700 
0.0 0.0 
0 . 0  
3 330. 
6 330. 
9  330. 
-*NO ERRORS  FOUND - EXECUTE  NASTRAN  PROGRAM+* 
9 . .  10 . 
ALUMINUM 
* * *  USER  INFORMATION  MESSAGE  FULL  INTERNAL  SPACE NODE A V A I L A B L E  
***  USER INFORMATION  MESSAGE , 6 ELEMENTS  HAVE  A  TOTAL  VIEW  FACTOR  (FA/A)  LESS  THPN 0 . 9 9  
* * *  USER  IKFORMATION  MEiSAGE 2023, B =  3 
c =  0 
G =  2 
* * *  USER  INFORMATION  MESSAGE 3027,  SYIIIMETRIC  REAL  OECO?APOSITION  TIME  ESTIMATE IS 0 SECONDS 
. .  . 
HAS NOT  GEEN SET GR IS CF I L L E G A L   V A L U E .  I T  HAS  BEEN RESET = 
* * *  SYSTEM  WARNING  hlESSiGE 2169,  THE  FCRM PAfAMETER  AS G I V E N  TO  THE P A R T I T I O N I N G  MODULE FOR S U B - P A R T I T I O N   H K F F  
HAS  KOT  BEEN  SET OR IS CIF I L L E G A L   V A L U E .  I T  HAS  BEEN RESET = 
* * *  SYSTEM  WARKIhG  MESSIGE 2 1 6 9 .  THE FORM PARAMETER  AS G I V E N  TO  THE P A R T I T I O N I N G  MODULE FOR S U B - P A R T I T I O N   H K S F  
* * *  SYSTEM  WARNING  MESS&GE 2169 , -THF FORM PARAMETER  AS G I V E N  TO  THE  PARTIT IONING  MODULE FOR S U B - P A R T I T I O N   H K F S  
HAS NOT BEEN  SET OR IS OF I L L E G A L   V A L U E .  I T  HAS  BEEN RESET 2 
HAS NOT EEEN SET OR IS OF I L L E G A L   V A L U E .  I T  HAS  BEEN RESET = 
I * *  SYSTEM  WARNiNG  MESSLGE 2769. THE FORM PARAMETER  AS G I V E N  TO  THE  P :?TIT IONING  MODULE FOR S U B - P A R T I T I O N   H K S S  
* * *  SYSTEM  WAGNING  MESSAGE 2 1 6 9 ,  THE FORM PARAMETER  AS G I V E N  TO  THE  PARTIT IONING  MODULE FOR S U B - P A R T I T I O N - H R F N  




* * +  SYSTEM  WARNING  MESSAGE 2 1 6 9 ,   T H E  FORM PARAMETER  AS  GIVEN  TO  THE  PARTITIONING  MODULE FOR S U B - P A R T I T I O N   H R S N  
H@.S NOT BEEN  SET OR IS OF I L L E G A L   V A L U E .   I T   t l A S   B E E N   R E S E T  = 2 
* * *  USER IRFOGUATION  MESSAGE 3026, 
c = 1 1  
B = 1 2  
CBAR = 8 
BBPR = 13 
R = 23 
* * *  USER IRFORMATION M!.SSAGE 3027. UNSYMMETRIC  REAL  DECGMPOSIT ION  T Ih lE   ESTIMATE IS 0 SECONDS. 
D I A G  1 8  O U T P U T  F R O M   S S G H T  




4 . 7 2 3 8 9 0 E - 0 2  
9 . 7 8 1 3 0 6 E - 0 4   8 . 8 6 7 6 9 E  02 1 . 0 2 7 9 8 4 E - 0 7  
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AND  AN  ELFORCE  OUTPUT  REQUEST. 
T E M P E R A T U R E   V E C T O R  
P O l N T  IO. TYPE IC V A L U E   I D + 1   V A L U E   I O t 2   V B L U E I0+3  VALUE I D t 4  VALUE I0+5 VALUE 





3 . 1 7 3 G 7 1 E  0 2   3 . 1 9 7 7 r J S E  02  3 . 0 4 7 5 3 9 E  0 2   3 . 0 4 7 5 3 9 E  0 2   9 . 3 2 C 0 5 6 E  00 1 . 0 3 2 1 2 9 E  01 
1 . 1 4 4 3 1 0 E  0 1   1 . 1 7 5 7 3 7 E  01 9 . 3 2 0 2 5 6 E  00 1 . 0 3 2 1 3 2 E  01 1 . 1 4 4 3 1 3 E  0 1   1 . 7 5 7 5 8 E   0 1  
2 1  S 9 . 3 2 0 2 5 7 E  00 1 . 0 3 2 1 3 2 E  01 1 . 1 4 4 3 1 3 E  0 1   1 . 1 7 5 7 5 8 E  0 1   9 . 3 2 0 0 5 6 E  00 1 . 0 3 2 1 2 9 E  01 
2 7  5 1 . 1 4 4 3 1 0 E  01 1 . 1 7 5 7 3 7 E   0 1  
1 0 0  S 3 . 0 0 0 0 0 0 E  02 
NLSS PROBLEM . . .  SAME AS PRCBLEY SIXTEEN.  BUT WITH A BETTER  GUESS JANUARY 1 .  1976 NASTRAN 12/31/74 PAGE 
AN0 AN ELFORCE  GbTPUT  REQUEST. 
L O A 0   V E C T O R  
POINT IO. TYPE IO VALUE I D + 2  VALLE I0+3 VALUE ID+4 VALUE 1D+5 VALUE IO+l VALUE 
1 5 4.000000E 00 8 . 0 0 0 0 0 0 E  CC 8.0000C70E 00 4 . 0 0 0 0 0 0 E  00 4 . 0 0 0 0 0 0 E  00 8.000000E 00 
7 5 8 . 0 0 0 0 0 0 E  00 S.OOOOOOE 00 
10 
F O R C E S   O F  S I N G L E - P O I N T   C O N S T R A I N T  
POIFiT I D .  TYPE I D  V A L U E   I D + 1   V A L U E   I D + 2   V ~ L U E  ID+3 VALUE  ID+4   VALUE ID+5  VALUE 
100 S - 2 . 9 8 5 4 0 0 E   0 1  
N i S S  PROBLEM . . .  SAME-AS PROBLEM SIXTEEN, BUT WITH A BETTER  GUESS JANUARY 1 ,   1 9 7 6  NASTRAN 12/31/74 PAGE 12 
AND AN ELFORCE OUTPUT REQUEST. 
F I N I T E   E L E h l E N T   T E M P E R A T U R E   G R A D I E N T S   A N D   H E A T   F L O W S  
ELEMENT-ID  EL- YPE  X GRADIENT Y-GRADIENT Z - GRCOI ENT 
1 0  ROD - 1 . 0 2 8 3 2 0 E  03 
20 ROO 5 . 1 4 1 6 0 2 E  00 - 1 . 0 2 8 3 2 0 E  03 
5 . 1 4 1 6 C 2 E  00 
X -  FLOW Y - FLOW 2-FLOW 
E L E X E N T -  IO E L - T Y ? E   X - G R A D I N T   Y - G R A D I E N T   Z - G R A D I E N T  X -  FLOW Y - FLOW 
3 0   O U A 0 2  5 . 1 4 1 6 C Z E  0 1  0 .0  - 1 . 0 2 8 3 2 0 E   0 4 0.0 
4 0  C U P 9 2  7 . 4 1 1 6 2 1 E  0 1  0 .0  - 1 , 4 8 2 3 2 4 E  04 0 .0 
50 OUAD2 2 . 4 6 3 6 2 3 E  01 0 .0  - 4 . 9 2 7 2 4 6 E  03 0.0 
2- FLOW 
NLSS  PROBLEM . . .  
AND AN ELFORCE 
1 9 7 6   N A S T R A N  1 2 / 3 1 / 7 4   P G E   1 4  
H E A T   F L O W   I N T O   H B D Y   E L E M E N T S  ( C H B D Y )  
E L E M E N T - I D  
60 





1 2 0 0  
7 0 0  
1 3 0 0  
1400 
2 5 0 0  
2 6 0 0  
2 7 0 0  
A P P L I E D - L O A D  
0 . 0  
0 . 0  




0 . 0  
0.0 
0 . 0 .  
0.0 
0.0 
0 . 0  
0.0 
CONVECTION 
- 2 . 9 6 5 4 5 1 E  01 
0 . 0  
0 . 0  




2 . 9 7 5 0 3 4 E  00 
3 . 0 2 7 1 8 5 E  GO 
2 . 9 5 5 0 3 4 E  00 
3 . 0 2 i 1 8 5 E  00 
3 . 0 6 9 ~ 2 ~  co
3 . 0 6 3 3 8 2 ~  00 
R A D I A T I O N  
0 .0 




0 . 0  
0.0 
- 3 . 2 8 0 5 3 4 E  00 
- 3 . 3 3 0 0 5 5 E  00 
- 3 . 3 6 3 7 8 4 E  00 
- 3 . 2 8 0 5 3 4 E  00 
- 3 . 3 3 0 0 5 5 E  00 
- 3 . 3 6 3 7 8 3 E  00 








- 3 . 0 5 5 0 0 0 E - 0 1  
- 3 . 0 2 8 6 9 B E - 0 1  
- 2 . 9 4 4 0 2 1 E - 0 1  
- 3 . 0 5 5 0 0 0 E - 0 1  
- 3 . 0 2 8 6 9 a ~ - 0 1  
- 2 . 9 4 4 0 1 2 E - 0 1  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NASTRAN  LOADED  AT  LOCATION  OFAF2D 
TIME TO GO = 59 CPU S E C . .  238 110 S E C .  * D CPU-SEC.  0 ELAPSED-SEC.  SEM1  BEGN 
f 0 CPU-SEC.  0 ELAPSED-SEC.  SEMT 
D CPU-SEC.  2 ELAPSED-SEC.  NAST 
* 0 CPU-SEC.  3 ELAPSED-SEC.  G N F I  
t D CPU-SEC.  3 ELAPSED-SEC.  XCSA 
t 1 C P U - S E C .  3 ELAPSED-SEC.  I F P 1  
* 1 CPU-SEC.  5 E L L P S E G - S E C .  XSOR 
t 1 CPU-SEC.  10 ELAPSED-SEC.  DO I F P  
t 2 CPU-SEC.  2 3   E L C P S E D - S E C .  END I F P  
* 2 C P U - S E C .  23 ELAPSED-SEC.  X G P I  
* 3 CPU-SEC.  2 7   E L A P S E D - S E C .  S E M l  END 
3 .,CPU- SEC . 2 7   E L A P S E D - S E C .  " - - L I N K N S D 2  - - -  
= 2 1  r / o  C E C .  
L A S T   L I K K  C I D  NOT USE 0 EYTES  OF  PEN CORE 
t 3 CPU-SEC.  29 ELAPSED-SEC.  "" L I N K  END - - -  
* 3 C P U - S E C .  29 ELAPSED-SEC.  XSFA 
* 3 CPU-SEC.  20 ELAFSED-SEC.  XSFA 
3 c p c - S E C .  30 ELAPSED-SEC.  2 GP 1 BEGN 
3 CPU-CEC.  : m 4  ELAPSED-SEC.  2 GP 1 END 
* 3 C F U - S E C .  L.5 ELAPSEO-SEC.  5 GP2 BEGN 
" S C P U - S E C .  z.6 ELAPSED-  CEC.  5 GP2 END 
3 CPU-SEC.  z-6 ELAPSED-SEC.  7 PLTSET  EEGN 
* 3 CPU-SCC.  L 6  ELAPSED-SEC. 7 PLTSET  END
t 4 CPU-SEC.  37 ELAPSED-SEC.  9 PRThlSG  BEGN 
* 4 C P U - S E C .  27 E L L P S E D - S E C .  9 PRTMSG  END 
* 4 CPU-SEC.  
1 4 CPU-SEC.  
27 ELAFSEO-SEC.  
L 7  ELAPSED-SEC.  
1 0  SETVAL  BEGN 
10 SETVAL  END 
* 3 C P U - S E C .  29 ELPPSED-SEC.  18 GP3  BEGN 
t 4 C P U - S E C .  44 E L A P S E D - S E C .   1 8  GP3  END * 4 CPU-SEC.  4-1 ELLPSEO-SEC.  
t 4 CPU-SEC.  
20 T A 1  BEGN 
5 1   E L A P S E D - S E C .  20 T A 1  END 
1 CPU-SEC.  52 ELPPSED-SEC.  - - - -  L I N K N S D 3  - - -  
= 51 I/'O SEC. 
t 4 CPU-SEC.  55 E L 4 F S E D - S E C .  "" L I N K  END - - -  
4 4 C P U - S E C .  55 f L L > S E O - S E C .   S M A l  BEGN 
1 CPU-SEC.  S9 ELAPSED-SEC.  "" L I N K N S D 5  - - -  
= 5 7  1/0 SEC.  
* 4 CPU-SEC.  62 ELAPSED-SEC.  "" L I N K  END - - -  
* 4 CPU-SEC.  t i 2  E L L P S E 3 -  S E C .  27 RMG BEGN 
t 4 C F d - S E C .  65 ELAFSED-SEC.  SDCO  MP 
t 4 C P U - S E C .  66 ELAPSED-SEC.  SDCD  MP 
* 4 CPU-SEC.  67 ELZPSED-SEC.  FES 
3 5 CPU-SEC.  6'3 E L I P S E D - S E C .  F 6 S  
t 5 C F U - S E C .  69 ELAPSED-SEC.  hlPYA D 
t 5 CPIJ-SEC. 70 ELAPSED-SEC.  MPYA D 
t 5 C P U - S E C .  70 E L I F S E D - S E C .  TGAN POSE 
+ 5 C P U - S E C .  7 2   E L A P S E D - S E C .  TRAN POSE 
t 5 CPU-SEC.  72 ELAPSED-SEC.  MPYA D 
* 5 CPU-SEC.   73   ELAPSED-SEC.   MPYA D 
LAST L I K K  DID NOT  USE 4 1 2 2 E   Y T E S  OF OPEN  CORE 
1 4 CPU-SEC.  59 ELAPSED-SEC.  z z  SMAl  END 
L A S T  L I w  DID NOT USE 2 3 3 0 8  B Y T E S  OF OPEN CORE 
METHOD 2 NT.NBR  PASSES = 1 . E S T .   T I M E  = 
METHOD 2 NT,NBR  PASSES = 1 . E S T .   T I M E  = 
0.0 
0 . 0  
* 5 CPU-ZEC. 75 ELAPSED-SEC. 27 RMG END 
* 5 CPU-SEC.  76 ELAPSED-  SEC. "" L I N K N S 0 4  - - -  
= 7 2  1/0 SEC. 
* 5 CPU-SEC. 
* 5 CPU-SEC. 
SO ELAPSED-SEC.  " ~ - 
80 ELAPSED-SEC.  
L I N K  END - - -  
32 GP4 BEGN 
I 5 CPU-SEC. 65 ELAPSED-SEC. 32 GP4 EF;D . 5 CPU-SEC. E 6  ELAPSED-SEC. 38 GPSP BEGN 
€ 7   E L A P S E G - S E C .  38 GPSP  EN0 
E7 ELAPSED-SEC. "" L I N K N S 1 4  - - - 
L A S T   L I N K  Din N 3 T   U S E   3 1 5 6 0   B Y T E S  OF OPEN  C3RE 
5 CPU-SEC.  
5 CPU-SEC. 
= 8 4  1/0 SEC. 
t 5 CPU-SEC.  51  ELAPSED- .  "" 
91 ELAFSED-SEC.  
L I N K  END - - -  
39 OFP BEGN 
* 5 CPU-SEC. 52 ELAFSED-SEC.  39 OFP 
* 6 CPU-SEC.  53 ELAPSEG-SEC. "" END 
= 88 1/0 SEC. 
L I N K N S 0 4  - - -  
I 6 CPU-SEC. 56 ELAPSED-SEC.  "" 
5 CPU-SEC.  56 ELAPSED-SEC.   42  MCE1  BEGN 
L I N K  END - - -  
* 6 CPU-SEC. 59 E LAPSED - SEC . 
* 6 CPU-SEC. 42 MCE1  END 99 ELAPSED-SEC. 
5 CPU-SEC.  1C1 ELAPSED-SEC. 
4 4  MCEZ  BEGN 
MPYA D 
* 6 CPU-SEC.  102 ELAPSED-SEC.  MPYA D 
a 3 CPU-SEC. !03 ELAPSED-SEC.  MPYA D 
* 5 CPU-SEC. 104 ELAPSED-SEC.  MPYA D 
* 6 CPU-SEC. '05 ELAPSEG-SEC.  MPYA 'D 
7 CPU-SEC.   106 ELAPSED-SEC.  
* 7 CPU-SEC. ;08 ELAPSED-SEC.  MPYA D 
MPYA D 
* 7 C P U - S E C .   1 7 0 E L A P D - S E C .  MPYA D MPYA D 
111  ELAPSED-SEC.  MPYA D 
7 CPU-SECr   111 ELAPSED-SEC.  MPYA D 
7 CPU-SEC.   112 ELAP D-SEC.  MPYA D 
7 CPU-SEC.   112   ELA SED-SEC.   44   M E2  EkD 
* 7 CPU-SEC.   114   ELAFSED-SEC.  "" 
= 106. 1/0 SEC. 
L INKNSO7 - - -  
* 8 CPU-'SEC. 
* 8 CPU-SEC. 
1 1 9   E L A P S E D - S E C .  
1 1 9   E L A ? S E C - S E C .  
- - _ -  END - - -  
* 8 CPU-SEC.   1 !9   ELAPSED-SEC.  50 VEC  END 5 0  VEC  BEGN
a 8 CPU-SEC.   120 ELAPSED-SEC.  
I 8 CPU-SEC.   122  ELA SED-SEC.   51   P RTN END 
51   PARTN BEGN 
* ' 8 CPU-SEC. 1:!2 E L A P S E D - S E C .   5 2   P A X N  BEGN 
* 8 CPU-SEC.  1:!3 ECCP5ED-SECI   52   PARTN END 
* 8 CPU-SEC. 1:!3 EL&?SED-SEC.  55 OECOMP BEGN 
* 8 CPU-SEC.  124 ELAPSEO-SEC. 
* 8 CPU-SEC. 1 2 5   E L A P S E D - S E C .  DECO MP 
DECO MP 
1 8 CPU-SEC. 128  ELAPSED-SEC.  55 DECOhlP  ND 
I 8 CPU-SEC. 129 ELAPSED-SEC.   X FA 
* 8 CPU-SEC. 13D ELAPSED-SEC.  
* 8 CPU-SEC. 1 8 0   E L A 2 S E D - S E C .  "" LINKNSOS - - -  
XSFA 
= 118 I/O SEC. 
L A S T   L I N K  DID NOT U S E   7 6 0 8 4   B Y T E S  OF OPEN  CORE 
5 CPU-SEC. 
L A S T   L I N K  D I D  NOT U S E   7 4 7 0 4   B Y T E S  OF OPEN CORE 
METHOD 2 NT.NBR  PASSES = 1 . E S T .   T I M E  = 0 . 0  
METHOD 2 T .NBR  PASSES = 1 . E S T .   T I M E ' =  0 . 0  
METHOD 2 T .NBR  PASSES = 1 , E S T .   T I M E  = 0.0 
METHOD 2 NT.NBR  PASSES = 1 . E S T .   T I M E  e 0 :o 
* 7 CPU-SEC. I ID E L A P ~ E D - S E C .  
* 7 CPU-S-JC. 
METHOD 2 T .NBR  P9SSES = 1 . E S T .   T I M E  = 0 .0 
METHOD 2 T .NBR  PASSES = 1 , E S T .  TIME = 0 . 0  
L A S T   L I N K  E!D NGT U S E   6 8 2 4 1   B Y T E S  OF  OPEN CORE 
L A S T   L I N K  D I D  NOT U S E   5 9 5 9 2   6 Y T E S  OF OPEN CORE * 
* 8 C P U - S E C .   1 3 1   E L P P S E D - S E C .  59 SSG1 BEGN 
* 8 CPU-SEC. 136 ELAFSEO-SEC. 59 SSG1  END 
*- 8 C.FU-SEC. 137   ELAPSEC-SEC.  63 SSG2 BEGN 
8 C P U - S E C .   1 3 1   E L P P S E D - S E C .  "" L I N K  END - - -  
9 C P U - S E C .   1 ? 9   E L A F S E D - S E C .   M P Y A  D 
* 3 C P U - S E C .   1 4 1 E L A P S E Z - S E C .  
4 8 CPU-SEC.   143   ELAPSEC-SEC.  MPYA D 
MPYA D 
* 9 C F U - S E C .  
* 3 C P U - S E C .  1 4 4   E L A P S E D - S E C .  1 4 4   E L A P S E 3 - S E C .  
hI?YA D 
63 SSG2 END * 9 C P U - S E C .  165 ELAPSED-SEC.  
* 9 CPU-SEC.  , - J  ELCPSED-SEC.  66 SSGHT  END 
66 SSGHT  BEGN 
* 9 C > d - S E C .  1 5 6   E L A P S E D - S E C .  "" LINKNSOB - - -  
= 1 4 5  IiO SEC.  
* 9 C P U - S E C .   1 6 5   E L S E D - S E C .  "" 
I 9 C P U - S E C .   1 6 5 E L A F - S E C .  
L I N K  END - - 
7 1   P L T T R A N  BEGN * 9 C P U - S E C .  168 ELAPSED-SEC.   71   PLTTRAN  END 
* 3 CPCI-SEC. t f 7  ELAPSED-SEC.  "" L I N K N S 1 3  - - -  
= 1 5 1  1/0 SEC. 
8 9 C P U - S E C .  
t 3 CPU-SEC.  
1 7 3   E L A P S E D - S E C .  
1 7 3   E L A P S E D - S E C .   4   S D R Z  BEGN 
L I N K  END - - -  
* 9 C P U - S E C .   1 7 8   E L A S E D - S E C .   7 4  SDR2 END 
* 9 C P U - S E C .   1 7 9   E L A S E D - S E C .  "" 
= 1 6 1  1/0 SEC.  
L I N K N S 1 4  - - -  
METHOD 2 T .NBR  PASSES = 
METHOD 2 NT.NBR  PASSES = 
. c r  
L A S T  LINK D I D  NOT USE 2 4 3 6 8  B Y T E S  OF OPEN CORE 
L A S T   L I N K   D I D   a O T   U S E   7 3 5 5 2   B Y T E S  OF OPEN  CORE 
"" 
L A S T   L I N K  DID NOT U S E   2 5 4 6 4   E Y T E S   O F   O P E N  CORE 
1 0  CPU-SEC.  
* 1 0  C F U - S E C .  
1 0  CPU-SEC.  
* 1 0  C P U - S E C .  
= 1 6 8  1/0 SEC. 
* 10 C P U - S E C .  
* 10 C P U - S E C .  
!!I3 ELAPSED-SEC.  
1 3 3   E L A P S E D - S E C .  7 7  SDRHT  BEGN 
L I N K   E N D  - - -  
* l o  C P U - S E C .  l S 4  ELAPSED-SEC.  77 SDRHT  EN
* 10 CPU-SEC.  
= 1 7 9  1/0 SEC. 
1 9 5   E L A P S E D - S E C .  "" L I N K N S 1 4  - - -  
1 8 4   E L A P S E D - S E C .  "" 
1 E 3   E L A P S E D - S E C .  
L I N K  END - - -  
7 5   O F P  
:C5 ELAFSED-SEC.  
BEGN 
7 5   O F P  
:E5 ELAFSED-SEC.  
END 
"" L I N K N S 1 3  . 
L A S T   L I N K   D I D  NOT U S E   6 8 0 0 4   B Y T E S   O F   O P E N  CORE 
"" 
L A S T   L I N K   D I D  NOT U S E   2 5 4 4 0   B Y T E S  OF OPEN  CORE 
* 1 0   C P U - S E C .  
1 0   C P U - S E C .  204 ELAPSED-SEC.  
204 E L A P S E D - S E C .   7 8   O F P  
L I N K  END - - -  
' 1 0   C P U - S E C .  204 ELAPSED-SEC.  
BEGN 
* 1 0   C P U - S E C .  206 E L A P S E D - S E C .  92 E X I T  EEGN 
7 8  OFP  END 
"" 
"""""_.""""""""""""""" " _ " " " " " " " " _ " " " " "  
= 182 1/0 SEC. 
L A S T   L I N K  DID N3T U S E   6 8 3 0 4   B Y T E S  OF OPEN  CORE 
AMOUNT OF  OPEN  CORE  NOT U S E D  = OK BYTES 
1 . E S T .   T I M E  = 
1 . E S T .   T I M E  = 




MODELS 9 1  $95  
I B h l  360-370 S E R I E S  
R I G I D  FORMAT S E R I E S  P 






MM PAMUM hlM 







- 1 2 / 3 1 / 7 4  
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I 4 A S T R A R   E X E C U T I V E   C O N T R O L   D E C K   E C H O  












1 0  
1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
2 0  
1 9  
2 1  
2 2  
23 
2 4  
25 
26 
2 7  
2 8  
3 1  
30 





3 7  
3 8  
3 9  
4 0  
4 1  
4 2  
4 3  
4 5  
4 4  
4 6  
4 7  
4 8  
4 9  
50 
5 1  
l a  
li.” 29 




TITLE.   NON-LINEAR  TRANSIENT  PROBLEM . . .  DEMOKSTRATE  MATPRN.  OTIYE.  AN0  ELF0 
5 




5 REOUEST  SORTED  AND  UNSORTED  OUTPUT 




S SELECT  HE MPC  AND LOAD  SETS TO BE  USED I N   T H I S  SOL‘UTION 





f SELECT  HE  TEMPERATURE  SET  WHICH IS AN ESTIMATE  OF  THE  F INAL  SOLUTION VECTOR 
3 THE  SELECTION OF T H I S   S E T  IS OPTIONAL  FO9  SOL 4. BUT  SHOULD BE MADE I F  
3 T H E   F I N A L  TEMPERATURE IS SEVEFlAL  I.3NDRED  EG?EES  DIFFERENT FROM THE 
3 I C  VECTOR,  AND  RADIATIVE  INTERCHANGES ARE I K L U D E D .  
3 
T E M P I M A T E R I A L ) = 4 0 0  
I SELECT  HE  STEP  S IZE ,  NUhlBER OF INCREMENTS. AND PRINTOUT FREQUENCY 
5 
$ 
T S T E P = 5 0 0  
s 








9 D E F I N E   T H E   T I M E S  AT WHICH  OUTPUT IS DESlHED . . .  THE  NEAREST  AVAILABLE  SOLUTION 
5 TIiJES  TO  THOSE TIIwIES L I S T E D  EELOW WILL   BE   SELECTED FOR OUTPUT, 
f 
SET 1 = 0. , 70. , 60. , 600. , 1 2 0 0 .  , 1 8 0 0 .  ‘ 
b 
5 SELECT  HE  OTIME  SET 
3 
OTIME = 1 
$ 
S D E F I N E  A GROUP OF GRID  POINTS  TO  BE  REfERENCEO BY  AN  OUTPUT  REOUEST 
C3UNT 
52  
5 3  
C A ; E   C O N T R O L   D E C K   E C H O  
I N P U T   B U L K   D A T A   D E C K   E C H O  
l . . 2 . . 3 . . 4 . . 5 . . 6 . . 7 . . 8 . . 9 . . 1 D .  
s 
S U N I T S  MUST  BE  CONSISTENT 
S I N   T H I S  PROBLEM.  METERS.  WATTS.  AIJD  EGREES  CELSIUS  ARE  USED 
s 
s 
S D E F I N E   G R I D   P O I N T S  
s 
G R I D  1 
G R I D  2 
G R I D  3 
G R I D  4 
G X I O  5 
G R I D  6 
G R I D  7 
C R I D  8 
G R l D  9 
G R I D  10 
G R I D  700 
S 
S CGNhECT  GRID  POINTS 
C R 0 3  10 
S 
i 00 





CQUAO2 50 200 
4 
0 .  
. 1  
. 2  
. 3  
0 .  
. 2  
. 1  
. 3  
0 .  
0 .  






0 .  0 .  
0 .   0 .
0 .  C. 
0 .   0 .  
. 1  0 .  
. l  G. 
. 1  0 .  
. 1  @ .  
. 2  0 .  
- . l  0. 
.05 0 .  
2 
6 






S DEFINE  CROSS-SECTIONAL  AREAS  AND/OR  THiLKNESSES 
S 
PROD 100 
POUAO2 200 lOC0 . O i  
1000 .001 
$ DEFINE  MATERIAL  THERMAL  CONDUCTIVITY AND  THERMAL hlASS 
5 
E A T 4  1000 200.  2 . 4 2 6 + 6  
S 
S 
S CEFINE  COKVECTIVE AREA  N0  CONVECTIVE  COEFFICIENT  'H '  
C46DY 60 
s 




MAT4 30'20 2 0 0 .  
3000 , 3 1 4  
S 
9 DEFINE  CONSTRAINTS 
5 
h'PC 2 G @  9 
h?PC 200 13 
9 
5 D E F I K E   A P P L I E D  LOADS 
$ 
SLOAD 30C 1 4 .  2 
i 1 .  






- 1 .  , 
- 1 .  
4 
NON-LINEAR  TRANSIENT  PPOSLEW . . . DEZONSTRATE  I I IATPRN.  OTIME. AND JANUARY 1 .  1 9 7 6   N A S T R A N  12/31/74 PAGE 
I N F L J T   B U L K   D A T A   D E C K   E C H O  
1 . . 2 . . 3 . . 4 . . 5 . . G . . 7 . . 8 . . 9 . . 1 0 .  
S L C L D  300 3 
S i O A D  3 G 0  5 
8.  
4 .  
4 , 4 .  
SLOLD SGO 7 
6 El. 
8 .  8 d .  
B ~ . , ~ , ~ . . . * . * , . * * * . , ~ ~ ~ * . , . * * ~ ~ . ~ * * * * ,  " ~ * ~ b . * * * ~ ~ . b ~ * " . ~ " . * * . 4 * * * * ~ * ~ * * . ~ . * * * * * * *  
B THE  FOLLOWING  BVLH  DATA  CARDS WERE AC3ED  TO  CONVERT  PRO3LEhl  ONE  TO 
s PFOFLEM TWO.  T H E  ONLY EULK D A T A  C O R D  2 '  IOVED-FROM THE PREV~OUS-SOLUTION WAS 
S THE SPC CL.Ri3 
S 
s 
S Tt t IS   FC l   CAR2  EPLACES  THE  SPC CORD  REMOVE0  FROM  ABOVE 
5 
S P C l  103 1 1 OD 




2000 APEA4 1 L 6 
CiiBDY 300 
5 
2000 AEEA4 2 3 7 6 
CJiOUY 390 2000 APEA4 3 
CHSOY 503 
4 




CtiiilDY CGO 2CCO AREA4 6 7 3 2 
1 
ChBDY 700 20GO AREA4 7 a 4 3 
s 




S ESTIVATE  OF  INAL  STEADY  STATE  SOLUTIOb!   VECTOR - - -  REFERENCED 




1 0 0  3 0 0 .  
5 
300. 
S PARAMETERS  CONTROLLING  RLDIATION  LOADING  AND  THE  ITERATION  LOOPING 
S 
.FL2Ahl T A B S   2 7 3 . 1 5
?.i!-?AV SIGb'A 5.6355-8 
7CRLM M A X I T  8 
PARAM  EPSHT  .OCO1 
s 
5 D E F I N I T I O I ;  OF T H E   R A D I A T I O N   M A T R I X  
S 
Pi3:,ITX 1 0 .  0 .   0 .  
StsC%TX 2 0 .   0 .
0 .  0 .  
0 .  
0 .  
0 .  
9 6 3 A T X  3 
0. 
0 .  
: A m ? X  4 0 .  




2:.'3MTi: 5 3 .  0. 
5 
RdDMTX 6 0 .  
1 
.90 
s A L L  O F  THE RADIATION GOES T O  SPACE 
R L 2 L S i  200 300 400 500 600 7 0 0  
NON-L INEAR  TRANSIENT PROBLEM . . .  DEIACNSTRATE  MATPRN.  OTIME. ANC JANUARY 1 .  1976  NASTRAN 1 2 / 3 1 / 7 4  PAGE 6 
I N P U T  . B U L K  D A T A  D E C K  E C H O  
1 . . 2 . . 3 . . 4 . . 5 . . 6 . . 7 . . 8 . . 9 . . 1 0 .  
~ ~ . * . ~ ~ . * ~ ~ - . . * * . . . . b ~ ~ * * . . ~ . - ~ * , . . . . . ~ . * - * . . * ~ * * ~ * " , ~ * ~ . . ~ ~ * . . * * * . . ~ * * * * * * * * * *  
S THE  FOLLOWING  BULK  DATA  CARDS WERE &DDEO FOR THE  TRANSIENT  SOLUTION - - - - - - - - - -  
5 THEY  CONVERT  PROBLEM TWO TO  PROBLEM  THKEE 
$ NCTE  THAT  HE SPCl   SET WAS NOT SELECTED ;N CASE  CONTROL 
9 NOTE  THAT  SPCF  OUTPUT I S  NOT REOUESTED I N  TRAKSIENT 
S NOTE  THAT  HERMAL  MASS WAS ADDED TO 'MAT4 '   CAR0 1000 
S NOTE  THAT  HE  OIAG  CARD I N  THE E X E C ' I T I b E  CONTROL WAS IRRELEVANT 
S NOTE  THAT  HE  LOAD  REQUEST I N  CASE  CONTROL I S  NOW A  DLOAD  REQUEST 
s 
s 
S TRAhSIENT  SINGLE  POINT  CONSTRAINT  METHOD 
S CONSTRAIN  GRID  POINT 100 TO 300 DEGREES C E L S I U S  
S 
CELAS2 300 1 . + 5  100 
SLOAD 300 100 
1 
300 .  + 5  
5 
S D E F I N E S   A  CONSTANT  LOAD  SET A P P L I E D  FROM T=O.  TO T = l . + 6  SECONDS 
S 
+ T L 1  0 .  
TLOADZ 300 300 0. 1 . + 6  0.  0. + T L 1  
0 .  
S 
$ D E F I N E S  THE  NUMBER  OF  INCREMENTS.  THE  STEP S I Z E .  AND THE  PRINTOUT  FREOUENCY 
S REFERENCED I N  CASE  CONT2OL  AS  'TSTEP' 
S EACH  TIME  STEP I S  30 SECONDS 
B 
TSTEP 5 0 0   4 5  30. 1 
5 






5 NO NEW BULK  DATA  CARDS  KEZE  ADDED TO CONVERT  PROBLEM  THREE TO PROBLEM 
$ EIGHTEEN.   A  DIAGNOSTIC REQUEST ANG A OMAP ALTER WERE ADDED  TO  THE  XEC  ONTROL 
5 AN0  AN  OTIME  SET WAS SEFINEO LFIO SELECTED I N  THE  C&SE  CONTROL. 
S TO REDUCE  THE  OUTPUT 'JOLU:.lE. THE  ONLY  OiJTPUT  REPUESTED I N   T H I S  
S RUN I S  THERMAL=5 AND ELFORCEzALL .  
~ . * * ~ * . . . . . * . ~ ~ * * . ~ . . * * . * " * * * . . * * * ~ ~ * * * * * * . * * ~ . ~ * * * . * ~ * * * . * . * * * * * * * * * . * ~ * * * b * * .  
~ . . ~ b r . . . r * . * . * . ~ * f . - . l r l . C l l f l l r e l . . t l l - * * * * ~ b * - * * * . . ~ * * * * * * * * . * * * * * * * * . * . * * b * .  
S 
ENDDATA 
S END OF  BULK  DATA I f . l r t t l t l . l l * ~ l l - l f * ~ * * ~ ~ * ~ * . ~ ~ ~ ~ * * * * * ~ ~ ~ * ~ * ~ * * . * * ~ ~ * * 8 . . ~ * *  
TOTAL  COUNT= 144 
Y * * *  USER  INFORMATION MC-S5AGE 2 0 7 .  BULK  DATA NOT SORTED.XSORT  WILL  RE-uRDER  DECK. 
PION- L I N E A R  TRZt:S!ENT PROSLEkI  , . , OEIdONSTRATE  MATPRN, O T I M E .  ANS JANUARY 1 ,  1976 
CARC 
COUNT 
2 -  
1 -  
3 -  
4 -  
5 -  
6 -  
7 -  
1 0 -  
3 -  
1 1 -  
1;- 
13- 
1 3 -  
1 5 -  
1 6 -  
1 7 -  
1 8 -  
I ? -  
2 1  - 
2 2  - 
2 3 -  




a -  
" 
i J  - 
2 a -  
2 3 -  
3c - 
3 1  - 
32 - 








4 i  - 
42  - 
4 3  - 
4" - 
45 - 
4 7  - 
43 - 
50 - 
5 1  - 
4" 
4 a  - 
CELAS2 300 
CI lF3Y 60 
1 . .  2 
205 
300 























2 Z O  
E?SHT 

















3 0 0  
3CO 
103 
S O R T E D  8 U L K  
. 3  



















1 0 0  













0 . 0  
. 1  
. 2  
. 3  
0 . 0  
. 2  
. 1  
. 3  
0 . 0  
0.0 
2 . 4 2 6 + 6  
- .05  














0 . 0  
0 . 0  
0 . 0  
0 . 0  
.1  
. 1  
. 1  
. 1  
. 2  
- . 1  
.05  
1 1 .  
1 1 .  
8 
5 . 6 8 5 E - 8  
2 7 3 .  15 
3000 , 314  
1 0 0 0  . 0 1  
1 0 0 0  , 0 0 1  
. 9 0  
300 
0 . 0  
4 0 0  500 
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0.0 
0 . 0  
0 . 0  
0.0 
0.0 
0 . 0  
0 . 0  
0 . 0  
0 . 0  
3 





a .  8 
1 
100 300. +5 
1 0 0  300. 











0 . 0  
C.0 
1.0 
0 . 0  
0 . c  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0.0 
0 . 0  
D A T A   E C H O  












1 - 1 .  
- 1 .  1 1 
600 
0 . 0  
700 
0 . 0  
0 . 0  
0.0 
0 . 0  
0.0 
6 .  
8 .  
4 .  
4 .  
9 . .  1 0  . 
tCONVEC 








S O R T E D  B U L K  D A T A  E C H O  
TEXPD 400 300. 
TEhlPD 600 300. 
TLOAD? 360 300 0 . 0  1 .+6 0.0 0.0 + T C 1  
+ T L l  0 .  
TSTiP 500 45 
0 .  
ENDDATA 
3 3 .  1 
1 . . 2 . . 3 . . 4 . . 5 . . 6 . . 7 . . 8 . . 9 . . 1 0 .  
A 
N C N - L I N E A R   T R A N S I E N T   P R 3 3 L E M  . . .  DEMCNSTRATE  MATPRN.  OTIME. ANC JANUARY 1 .  1976 NASTRAN 12/31/74 PAGE 
DMAP-DMAP  INSTRUCTiON 
N A S T R A N   S O U R C E   P R O G G A M   C O M P I L A T I O N  
NO. 
1 B E G I N  






a G P ~  
9 CHKPNT 
1 0   P L T S E T  
11   SAVE 
1 2  PRTMSG 
13 SETVAL 
1 4  SAVE 
1 5  COND 
16 PLOT 
17 SFVE 
l a  PRTMSG 
19 LABEL 
10 CHKPNT 
2 1  GF3 
21 C H K P N i  
23 T A 1 ,  
HEAT F.O.9  TRANSIENT  HEAT  RANSFER  ANALYSIS $ 
KGGX=TAFE/  KGS=TBPC $ 
G E O M l . G E 0 ~ ~ l 2 . / H G P L . H E O E X l N , H G P D T , H C S T ~ ~ . H B G ~ ~ T , H S l L / V , N . H L U S E T /  
V.N.HCLWAYS=-l/V,N,HNOGPDT $ 
HLUSET.HNOCP?T$ 
H~SET. t iGM.H~~O.HKPA.HEAA.HPSO,HKFS.HOP,HEST/HNOGPDT $ 
HGPL.HEOEXIF~.HGPDT.HCSTM.HEGPDT.HSIL.HUSET.HGM.HGO.HK~A.HBAA. 
HPSO.HKFS.HOP.HEST S 
H L 3 L 5 : F N O G P L l I  
GEOfrlZ.HEGEXIN/HECT $ 
HECT S 
N,  JUDPPLOT $ 
P C D B . t I E O E X i N . H E C T / H P L T S E T X . H P L T P A R . H G P S E T S . H E L S E T S / V . N . H N S I L / V .  
H N S I L . J U M P P L O T  $ 
H P L T S E T X / / S  
//V.I~.HPLTFLG/C.N.l/V.N.HPFILE/C.N,O $ 
H P L T F L G . H P F I L E  $ 
HP1 .JUMPPLOTS 
H P L T P ~ R . H S P S E T S . H E L S E T S , C A S E C C . H B C P D T . H E O E X I N , H ~ I L , . / H P L O T X l /  
V . N . H N S I L / C . ~ . H L U S E T / V . N . J ~ M P P L O T / V , N , H P L T F L G / V , I ~ , H P F I L E  $ 
J U M P P L O T . H P L T F L G . H P F I L E  $ 
H P L O T i ( l / / $  
HP1  i 
H P L T D J R . F G P S E T S . H E L S E T S  I 
G E O M 3 . H E G E X I N . G E O h l 2 / H S L T . H G P T T / C . N . 1 2 3 / C , N . l 2 3 / C . N . i 2 3  $ 
H G P T T . H S L T  5 
.HECT.EPT.H~GPDT.HSI;.H3PTT.HCSTM/HEST.HCSTM/HEST,.HGEI.HEC?i.HGPCT/ V . N .  
NCN-LINEAR  TRANSIENT PROBLEhl . . .  DEMONSTRATE  MATPRN.  OTIME. AND JANUARY 1 .  1976 NASTRAN 12/31/74 PAGE 10 
DMAP-OMAP  INSTRUCTION 












33 CHKPNT _. .. 
































C A S i : : ~ . G E 0 ~ ~ 4 . H E O E X i N . H S I L . H G P D T / H R G . . H U S ~ T . / V . ~ . H L U S E T / V . N .  






NON-L INEAR  TRANSIENT  PR0BLEh l  . . .  DEMONSTRATE  MATPRN.  OTIME.  AND  JANUARY 1 .  1976 NASTRAN 12/31/74 PAGE 
DhlAP-DI3AP  1NSTRUCT;CX 
N P S T R A N   C O U R C E   P R O G R A M   C O M P I L A T I O N  
NO. 
4 5  CON0 
46 GPSP 








55 L 4 5 E L  
56 E O C I V  
57 CHKPNT 
sa  CON^ 
53 S C E l  
60 CHKPNT 
61 LABEL 
E 2   E O U I V  
63 CHKFNT 
64  CON3 
6 5   S k P 1  
€ 6  ChKPNT 
E 7  CON3 





HGGPST . . . . .  / / V . N . H C A R D ~ . O  $ 
HCARDFI'J B 
H L B L 2  5 
H L B L 3 . H W P C F l  S 
HUSET  .HRG/HCW $ 
HGM 5 
HUSEr.HGM.hKSG.HRGG,HBGG./t lKNN.HRNN,HENN, $ 
HKNN t i i iNN.h5NN $ 
H L B L 3  $ 
H K N N . H ~ F F / h S I ~ G L E / H ~ N N . H R F F / H S I N G ~ E / H B N N , H B F F / H S I N G L E  $ 
H K F F , l i t ? F F . H S F F  $ 
H L B L J . H S I N G L E  $ 
HUSET.HKNN.HRNN.HBNN./HKFF.HKFF,HKFS,,HRFF.HBFF. $ 
H K F S . H K F F . H t ? F F . H B F F  $ 
HLBL'I 5 
H K F F . r X r n / H O ~ ! T / ~ R F F , H R ~ A / H O M I T / H B F F , H B A A / H O M ~ T  $ 
H K A A ,  HRAA .HBAA $ 
H L B L 5 . t i O M I T  3 
H U S E T . H h F F  . . .  /HGO.HKAA . . . . . . . .  $ 
HGO.ni(AA 5 
H L B L ? . H N L R  9 
HUSET.HGO.HRFF/HRAA $ 
HRAA 3 
H L B L 2  S 
NON-LINEAR  TRANSIENT  PROBLEM . . . DEMONSTR&TE  MATPRN.  OTibiE. LNG 
--:e 
"" 
JANUARY 1 .  1976  NASTRAN 7 2 / 3 1 / 7 4  PAGE 12 
DhlAP-DMAP I N S T R U C T I C N  
N A S T R A N   S O U R C E   P R O G Z A M   C O M P I L A T I O N  
NO. 
7 1  COND HLBL5.HNOBGG $ 
7 2  SMP2  HUSET.HGO.HBFF/HBAA S 
7 3  CHKPNT  HBAA !5 
74 LASEL  HLELS S 
75 DPD D Y N A ~ I C S . H G P L . H S I L . H U S E T / H G P L D . H S I L D . H U S E ~ D , H T F P O C L . H ~ L T , . .  
HNLFT.HTRL. .HEGOYN/V .N .HLUSET/V ,N ,HLUSETD/C.N .123  /V .N .HNODLT/  
C . N . l 2 3 / C . N . 1 2 3 / V . N . H N O N L F T / V , N . H N O T R L / C , N . l 2 3 / C , N , l 2 3 /  V . N .  
HNOUE I 
76 
7 7  
73 































H G O . H G O D / H N C U E / H ~ ~ ~ . H G ~ C / H N O U E  $ 













H G ~ D . i 6 0 D . H K 2 C D . H ~ ~ I 2 D D . H B 2 D ~ / C , N . T R ~ N R E S P / C . N . D I S P / C . I ~ .   D I R E C T /  
C . Y . H ~ = O . O ~ C . Y . ~ W 3 = O . O / C . Y . H W 4 : O . O / V . N . H ~ O K 2 P P / ~ , N , - l /  V . N .  
H N O 6 2 P P / V . N . H ~ l P C F 1 / V . N . H S I N G L E / V , N , H O ~ l I T / V , N . H N O U E /  C . N . - l / V . N .  
HNOGG;/V. N ,  HNOSIhlP/C, N ,  - 1 $ ' 
H L S L 6  3 
HK2GD.3XDD/k!hOSIh~P/HB2OO.kBDD/HNOGPDT $ 
HKOD.HBCD.hR03.HGhl0,HGOD S 
NON-L INEAR  TRANSIENT  PkOBLEM . . . DEMONSTRATE  MATPRN.  OTIME.  AND  JANUARY 1 , 1 9 7 6   N A S T R A N  12/31/74 PAGE 13 
DMAP-DMAP  1NSTRUCTIC.N 











1 0 1  CHKPNT 
1 0 2  CCND 
1 0 3   S D R 3  
104 CFP 
105 SAVE 
1 0 6  CHKPNT 
1 1 0   L A B E L  
1 1 1  PA.RAM 
1 1 2  CON0 
1 1 3   E O U I V  
1 1 4  CCN3 
1 1 5   S C R l  
1 1 6   L A B E L  
1 1 7   C k K P N T  
C A S E C C . H U S C T D . H D L T . H S L T , H B G P D T . H S I L . H C S T M . H T R L , D ~ T . ~ G ~ ~ D , H G O D ~ .  
HEST~h?PO.HPSO.HPDO.HPDT..HTOL/V.N.HNOSET/V.N.HPDEPDEPOO $ 
HPOEPDO, HNOSET $ 
HPPO, H?DO/HtJOSET $ 
HPOO.H?DT/HPDEPDG $ 
H?PO.HPOO.HPSO.HTOL.HPDT S 
CASECC.HUSETD.HNLFT.D !T .HGPIT .HKDD.HBDD.HRDD,HPDT,HTRL/HUDVT,  
H P N L D ; C . ~ Y . B E T A = . 5 5 ~ C . Y . T A ~ S = O . O / V , N , H N L R / C . Y , R P ~ L I N = - l  $ 
HUO'VT ,HPFILO $ 
C A S E C C . H E ~ D Y N . H U S E T O , H U D V T . H T O L , X Y C D B , H P ~ L D / H O ~ D ~ ' ~  . H O P N L l /  c .  
N . T R , ~ N R E S P / C . N . D I G E ~ T / C . N . O / V . N . H N O D / V . N . H N O P / C . N . O  $ 
HNOO, t!I<OP S 
HOUDV'   .HO?f IL l  S 
HLBL7 .HKOD 9 
HOG@\/ ' ,  .HO?!.Ll , .  , . / H O U D V 2 . H O P N L 2 . .  , , i 
H C U G V ~ . H O P f , L 2  . . . .  / / V . N . H C A R D ~ O  $ 
HCPRCNO S 
HOPNI-2. HOdOV2 9 
H L B L 7  s 
/ / c  . N ,  AF;D/L'. 1 4 ,  HPJUMPIV. N .  HNOP/V ,  N ,  JUMPPLOT $ 
H L B L S   H P J U V ?  S 
HUDW  HUPV/HNOA 9 
H L B L 3  HNOA S 
HUSCTn . .  HUUVT . . .  H G O D . H G h l D . H P S O . H K F S . . / H U P v . . H ~ ~ / C . N . l / C . N .  
TRbNj t JT  9 
HLEL.3 5 
HUP'J. IHQP S 
1 1 8   P L T T R A N  HBGP3T.HSIL,'HGGPDP.HSI?/V,N,HLUSET/V,N.HLUSEP $ 
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DICAP-DMAP INSTRUCTION 
N A S T R A N   S O U R C E   P R O G R A M   C O M P I L A T I O N  
NO. 
1 1 9  SAVE 
1 2 0  SDR2 
121   SDR3 
1 2 2  CHKPNT 
123 OFP 
1 2 4  SAVE 
125 COND 
1 2 6  PLOT 
1 2 7  SAVE 
1 2 8  PRTMSG 
1 2 9   L A B E L  
1 3 0  XY TR-PN 
1 3 1  SAVE 
1 3 2  XYPLOT 
1 3 3   L A B E L  
134 JUMP 
1 3 5   L A B E L  
1 3 6  PRTPARM 
1 3 7   L A B E L  
1 3 8  END 
HL'JSEF $ 
HEST.hYCDB/HOPP1.HOOP1.HOUPV1.HOESl.HOEFl.HPUGV / C . N .  
C ~ S E C C . H C S T ~ ~ . h l P T . D I T , H E O ~ Y N . H S I L D . . H T O L , H E G P D P . H ~ P O , H O ~ . H V P V .  
TRANRESP 9 
HOFP1.HOOP1.HOUPV1.HOES1.HOEFl./HOPP2.HOOP2.HOUPV2.~~ES2, 
HOEF2.  $ 
HOPP2.H00?2.HOUPV2.hOES2.HOEF2 $ 
HOPP2.HOOD2.HGt iPV2 .HOEF2.H3ES2. / /V .N .HCARDNO $ 
HCCRDNO S 
H P 2 ,  JUMPPLOT 5 
H P L T P ~ R . H G P S E T S . H E L S E T S . C A ~ E C C . H B G P D T . H E O E X I N , H S I P . . H P U G V /  
H P L O ~ X 2 / V . ~ ~ . H N S I L / V . N . H L U S E P / V . N . J U ~ l P F L O ~ / V , N , H P L T F L G / V . N ,  
HPF1I.E I 
HPF1i.E $ 
HPLOTX2/ /  S 
HP2 S 
X Y C D 3 . H O P P 2 . ~ O O P 2 , H O U P V 2 , H O E S 2 , H O E F 2 / H X Y P L T T / C , N . T R A N / C . N , P S E T /  
V .N .HPFILE /V .N .HCARONO $ 
HPFILE .HCAFDN0 5 
HXYPLTT/ /  $ 
HLBLB $ 
F I N I S  $ 
HERRORl I 
/ / C . h   - l / C . N . H O I R T R D $  
F I N I S S  
$ 
***  USER WLFdNING MESSAGE 54 .  
PARAMETER  NAMED EP!;HT NOT REFERENCED 
I** USER  WARNING  MESSAGE 5 4 .  
PARAMETER  NAMED M A X I T  NOT REFEREHCED 
"NO EkRORS  FOUKD - EXECUTE  NISTRAN  PROGRAM** 
N C N - L I N E A R  TRAF151ENT  PSOELEM 
:.?ATRIX d 3 G S  lGiNO h d K E  1 0 1  
COLUMN 1 ROWS 
6 . 0 6 1 9 9 E   0 1  
COLUXN 2 ROXS 
2 . 9 2 3 4 4 E   0 2  
c o L u r w  3 
1 . 2  1300E 02 
coLur;:N 4 
6 . 0 6 4 3 9 E   0 1  
COLUL!N 5 
6 . 0 6 4 9 9 E   0 1  
COLLMN 6 R 0 w :; 
2 . 9 2 9 4 4 E   0 2  
CO t ULlN 7 ROIJJ 
1 . 2 1 3 0 0 E  02 
COLUPLN E RGis'S 
6 . O B C 9 9 E  01 
C0LuL:N 3 ROWS 
1 . 7 1 5 4 4 E  02  
c0LU:~f.I 10 R (? ?! S
1 , 7 1 5 4 S E  0 2  
COLUMNS 1 ;  THRU 
1 THRU 
2 THRU 
DEMONSTEATE  MATPRN.  OTIUE. ANI! JANUARY 1 , 1 9 7 6   N A S T R A N  12/31 /74 PAGE 
I S  A R E A L   1 1 COLUMN X 11  ROW S Y M E T R I C   Y A T R I X .  
""""""""""""""""""""""""" 
_ " " " " " " ~ " _ _ " " " " " " " " " " " " " " " "  
3 THRU 3 """"""""""""""""""""""""" 
3 THRU 4 _ " " " " " " " _ _ _ " " " " " " " " " " " " " " " "  












THE  KUM3ER OF i \ !ON-ZERO ilGRDS 1 %  THE  LONGEST  RECORD 
THE  CEhrSITY OF T H I S  hlA::!:X I S  9 . 2 6  PERCENT. 
2 
* * *  USER !NFORVATiON M:JSAGC FULL  INTERNAL  SPACE NODE A V A I L A B L E  
* * *  USER I N F O P Y A T I O N  r/.I.ESSAGE . 6 ELEMENTS  HAVE A TOTAL  VIEW  FACTOR  (FA/Al '   LESS  THAN 0 .99  
* * -  USER  Ib.FCKCLTION I\:E;S;CE 3323. e -  3 
c =  0 
R -  2 
* * *  USER  IF:FCR:,!ATION I d t S S S G E   3 3 2 7 .  SYL"METR1C  REAL  DECOlr lP3SITION  TIME  ESTlMATE IS C SECGkOS. 
* * *  U S E R   I K F O C A T I O N   h I ! i C S A G E  JC28. 8 .  5 E S A R  = 5 
C = 2 CEAR = 1 
R =  8 
NON-LINEAR TRANSLENT  FROBLEM . . . DEMONSTRATE MATPRN. O T I M E .  ANC JANUARY 1 , 1976 NASTRAN 12/31/74 PAGE 
POIh iT - ID  = 
T E M P E R A T U R E   V E C T O R  
T IME 
0 . 0  
3 .  OOCOCOE 01 
S 3.000000E 02 
S 




1 .200000E 03 
S 
S 
2 . 7 7 7 0 6 3 E  02 
2 . 7 4 5 8 1 9 E  02  
TYPE VALUE 
NON-LINEAR  TRANSIENT  PEOBLEM . . .  OEhlONSTRATE  MATPRN.  OTIME.  AN@  JANUARY 1 ,  1976 NASTRAN 12/31/74 PAGE 17 
P O I N T - I D  = 2 
T E M P E R A T U R E   V E C T O R  
TIME  TYPE  VALUE 
0.0 
3 . 0 0 3 0 G O E   0 1  
S 3.OCOOOOE 0 2  
5 
6.000COOE 01 
2 . 5 7 3 8 1  3 E  02 
s 2 . 9 2 7 5 0 2 E  02 
6 . 0 0 3 0 0 0 E  02 s 2 . 5 4 9 6 6 2 E  02 
1 . 2 0 0 0 0 0 E  03 s 2 . 4 9 4 0 5 9 E  02 
N O N - L I N E A R   T R A N S i E N T   P K 3 6 L E M  . . . DEMONSTRATE  MATFRN.  OTIME. AND JANUARY 1 .  1975 NASTRAN 12/31/74 PAGE 18 
0 
N 
P O I N T - I D  = 3 
T E I C P E R A T U R E   V E C T O R  
T I M E  T Y P E  VALLIE 




3 S!,CC:CiE 0: 
2.5;73:cJE 02  
6 . 0 0 3 0 t O E  C1 S 
6.00300CJE 02 5 
2 . R G 7 2 2 0 E  0 2  
1 . 2 0 0 0 0 C E  03 
2 . 2 J S 1 9 4 E  02 
S 2 . 1 6 8 7 7 7 ~  02 
NON-LiNEAG  TRANSIENT  PROBLEM . . .  OEMGNSTHCTE  MATPRN.  OTIhIE.  CNS  JANUARY I .  1976 NASTRAN  12 /31 /74  PAGE 19 
P O I N T - I O  = 4 
T E ! J P E R A T U R E  V E C T O R  




3 . 0 0 0 0 0 0 E  01 
3.OCOOOOE 02 
S 
6 . 0 0 0 0 0 0 E  01 S 
2 . 5 3 9 G G 4 E  02 
6 .  OOOOOOE 0 2  
2 . 8 3 6 9 4 6 E   0 2  
S 2 . 1 6 0 4 9 6 E   2  
1 . 2 0 0 0 0 0 E  03 S 2 . 0 6 9 6 6 9 E  02 
NON-LINEAR  TRANSIENT PROBLEM . . . DEMONSTRATE MATPRN.  OTIME. AND JANUARY 1 .  1 9 7 6  NASTRAN 1 2 / 3 1 / 7 4  PAGE 20 
P S I N T - I D  = J 
T E M P E R A T U R E   V E C T O R  
T !WE 
0 . 0  
3 . O C O O O O E  01 5 
3.0ii0000E 02 
6.00000GE 01 
2 . 9 8 4 9 5 1 E   0 2  
5 
6.OCS033E 02 
2 . 5 5 3 9 E 3 E  C 2  
1 .200000E 03 
5 
S 
2 . 7 i 7 0 E 3 E  0 2  
2 . 7 4 9 8 4 9 E   0 2  
TYPE VALUE 
C - 
NON-LINEAR  TRANSIENT PROBLEM . . .  DEhlOhSTRATE MATPRN. OTIME.  AND JANUARY 1 .  1976 NASTRAN 1 2 / 3 1 / 7 4  PAGE 2 1  
P G I N T - I O  = 6 
T E M P E R A T U R E   V E C T O R  
TIME  TYPE 
0 . 0  S 3 . O C O O O O E  0 2  
3.00000c)i 01 S 2 . 9 7 5 6 1  3E 02 
6 . 0 5 ' 3 0 0 0 E  01 S 
6.0000OOE 02 
2 . 9 2 7 5 0 2 E  02  
s 
1 . 2 0 0 0 0 0 E  03 S 
2 . 5 4 9 8 6 2 E  02  
2.494059E 02 
VALUE 
N O N - L I Y I E P Q  TKCNSIEPiT P R O B L E M  . . . CEMGNSTRCTE  MPTPRN.  OTlME. A N C  JANUARY 1 , 1976 NASTRAN 12/31 /74 PAGE 
PSINT-ID - I 
T E M P E R A T U R E  V E C T O R  
T I M E  
0 . 0  S 
5 . 0 G G O C C E  0 :  
3 .  CG2SCOE 02 
s 
6.COC.OC‘OE 01 
2.9. :231<2E 02 
6.000000E 02  
2 . 2 4 i 3 8 3 E  02 
1.20000GE 03 
2 . 2 5 3 i 1 0 E   0 2  





NOS-LINEAR  TRANSIENT PROBLEM . . . DEh:ChSTEPTE MATFRN. OTiME.  AP!L JANUARY 1 ,  .:97G NASTRAN 12/31/74 PAGE 2: 
P O I N T - I D  = 8 
T I WE TYPE 
0.0 
3.00000CE 01 
s 3.020000E 0 2  
S 2 . 9 5 9 6 2 7 E  3 2  
6.COOiJOOE 02 S 
2 .8569 .48E 0 2  
1.200000E 03 s 
2 . 1 6 0 4 s 7 E  02 
2 . G 6 9 6 6 9 E  02 
V A L U E  
6.aooaoo~ 01 5 
T E b P E R A T U R E   L E C T O R  
NGN-LINEAR.   TRONSlENT PWOBLEM . . . DEMONSTRATE  MATPRN.  GTIME. AND  JANUARY 1 . 1976 NASTRAN 12/31/74 PAGE 24 
P O I N T - I D  100 
T E M P E R A T U R E   V E C T O R  
T [ME TYPE 
0 .0  - 3.COOGpJGE 02 
3.005000E 01 s 2 . 9 5 9 9 9 3 E  02 
6 . 0 0 3 C O O E  01 - z
6.OGOOCOE 0 2  5 
2 . 5 9 9 9 9 5 E  02 
2 . 9 3 9 9 9 3 E  02 
1 . 200GCOE 03 s 2 . 9 9 9 9 8 0 E  02 
VALUE 
z 
NON-LINEAR  TRANSIENT  PROBLEM . . .  OEbiONSTRLTE  MATPRN.  OTIME. AND JANUARY 1 .  197E  NASTRAN 12/31/74 PAGE 2 5  
ELEMENT- IO  = 10 
F I N I T E   E L E M E N T   T E M P E R A T U R E   G R A D I E N T S   A N D   H E A T   F L O W S  
T I  hlE E?-TYPE  X -GRADIENTY   2 FLOW Y - FLOW 
0.0 R O O  
3 . 0 0 0 0 0 0 E   1  ROD - 1 . 1 1 3 5 2 5 E  00 
6.01)ODOOE 0 1  ROO 
6 . 0 0 0 0 0 0 E  32 HOD 
1 . 2 0 5 0 0 C E  03 ROD 
0.0 0.0 
2 . 2 2 7 0 5 1  E 0 2  
- 3 . 2 4 7 8 3 3 ~  00 6 . 4 3 5 6 0 5 E  02 
- 2 . 2 7 2 0 1 1 E  0 1   4 . 5 1 4 0 2 0 E  03 




NON-LIKEAR  TRANSlENT  PROBLEM . . .  DEMONSTRATE  MATPRN.  OTIME. AND  JANUARY 1 ,  1 9 7 6   N A S T R A N  1 2 / 3 1 / 7 4  PAGE 2 6  
ELEMENT - I3 = 20 
F I N I T E   E L E M E N T   T E M P E R A T U R E   G R A D I E N T S   A N D   H E A T  F L O W S  
T I h l i   E L - T Y F F .   X - G R A D I E N T   Y - G R A D I E N T   2 - G R A D I N T  X-FLOW Y - FLOW 
0.0  
3.00030CE 01 ROD - 1 . 1 1 3 7 7 0 E  00 
6.00930Ci 01 ROD - 3 . 2 4 8 0 4 7 E  00 
2 . 2 2 7 5 3 9 E   0 2  
6 . 0 0 0 3 0 C E   2  ROO 
6 . 4 9 6 0 9 4 E  02 
- 2 . 2 7 2 0 1 1 E  0 ;  
1 . 2 0 0 9 C G E  03 COD 
4 . 5 4 4 0 2 0 E  03 
- 2 . 5 5 7 8 9 8 E  01 5 . 1 1   5 7 9 3 E  03 
ROD 0.3 0.0 
2-FLOW 
NON-LINEAR  TRANSIENT  PROBLEM . . . DEhlCkSTRATE  MBTPRN.  OTIYE. ANC JANUARY 1.  1976 NASTRAN  12/31/74  PAGE 27 
E L E M E N T - I D  = 30 
F I N I T E  E L E M E N T  T E M P E R A T U R E  G R A D I E N T S  A N D  H E A T  F L O W S  
T I ME E L - T Y P E   X - G R A D I E N T   2 - G R A D I E N T  X ~ F LCY Y - FLOW Y-GRADIENT 
0 . 0  OUAC2 
3 . 0 0 0 3 0 C E   0 1 O U P O 2  
0 . 0  0.0 
- 1 . 1 1 3 6 1 7 E  01 1 . 2 2 0 7 0 3 E - 0 3  
6.00GOOCE 01 OUA02 - 3 . 2 4 7 9 2 5 E   0 1 1 . 2 2 0 7 0 3 E - 0 3  
6 . 0 0 D 0 0 0 E  32 QUAD2 
1 . 2 0 0 0 0 0 E  03 QUAD2 
- 2 . 2 7 2 0 1 2 E  02 
- 2 . 5 5 7 9 0 0 E  02 
0.0 4 . 5 4 4 0 2 3 E  04 0.0 
0.0 5 . 1 1 5 8 0 1 E  04 0.0 
0.0 0.0 
2 . 2 2 7 2 9 5 E  03 - 2 . 4 4 1 4 0 6 E - 0 1  







NON-LINEAR  T i iANSIENT  PROELEM . . . DEMONSTRATE  MATPEN.  OTIME.  AN0  JANUARY 1 , 1 9 7 6   N A S T R A N   1 2 / 3 1 / 7 4  PAGE 2 8  
ELEMENT- I D  40 
F I N I T E   E L E M E N T   T E . M P E R A T U R E   G R A D I E N T S   A N 0   H E A T   F L O W S  
T I ME E L - T Y P E   X - G R A 3 I N T   Y - G R P O I E N T   2 - G R L O I E N T  X - FLOW 
0 . 0  QUAD2 0 . 0  0 . 0  
3 . 0 0 0 O O C E  01 QUAD2 - 3 . 1 4 8 3 1 5 ~  01 
6 . 0 0 0 0 0 C E  01 OUAO2 
1 . 2 2 0 7 0 3 E - 0 3   6 . 2 9 6 6 2 9 E  03 - 2 . 4 4 1 4 0 6 E - 0 1  
- 8 . 0 1 2 0 8 5 E  01 
6.OCOOOOE 0 2  OUAO2 
1 . 2 2 0 7 0 8 E - 0 3   1 . 6 0 2 4 1 7 E  04 - 2 . 4 4 1 4 0 6 E - 0 1  
- 2 . 9 9 7 5 2 7 E  02 4 . 8 8 2 a l J E - 0 4   5 . 9 9 5 3 5 4  04 - 9 . 7 6 5 6 2 5 E - 0 2  




NON-LINEAR  TRANSIENT  PROBLEM . . .  DEMONSTRATE  MATPAN.  OTIME. AND JANUARY 1 ,   1 9 7 6  NASTRAN  12 /31 /74   PAGE  29  
E  L hlENT - I D  50 
F I N I T E  E L E M E N T  T E M ~ E ~ A T U R E  G R A D I E N T S  A N C  H E A T  F L O W S  
TI hlC E L - T Y P E   X - G R A D I E N T   Y - G R A D I E N   i - G R A D I E N T   X - F L O W  
0.0 OUA02 0 .0 
Y - FLOW 2-FLOW 
3 . 0 0 0 0 0 0 E  01 OUADZ - 2 . 7 2 4 6 0 9 E  00 
0.0 
2 . 4 4 1 4 0 G E - 0 3  
6 . 0 0 0 0 O O E   0 1 OUAD2 - 1 . 0 4 3 4 5 7 E  01 2 . 4 4 1 4 0 5 E - 0 3  
6.  OOOODOE 02 OUADZ : 6 . 9 6 1 3 0 4 E   0 1
1 . 2 0 0 0 0 0 E  03 OUADZ - 9 . 9 1 0 7 9 1 E  01 
7 . 3 2 4 2 1 9 E - 0 4  
0 .0 
0 . 0  0.0 
5 . 4 4 9 2 1 9 ~  0 2   - 4 . 8 e 2 8 1 3 ~ - 0 1  
2 . 0 8 ~ 9 1 4 ~  03 - 4 . e 8 2 8 1 3 ~ - 0 1  
1 . 7 9 2 2 6 1 E  0 4   - 1 . 4 6 4 8 4 4 E - 0 1  
! . 9 8 2 1 5 8 E  04 0.0 
NON-LINEAR 'i;i?NSIENT P2OSLEM . . .  OEMGNSTRATE MATPRN.  OTIME. PNC iANUARY 1 , 1 9 7 6  NASTRAN 1 2 / 3 1 / 7 4  PhGE 30 
E l E M E X T - i D  = € 0  
F I N I T E   E L E M E N T   T E M P E R A T U R E   G R A D I E N T S   A N D   H E A T  F L O W S  
T I f.1: EL-TYPE  X-GRLOIENT  Y-GRADI NT  2-GRADIENT  X FLOW Y - FLOW 
0.0 H 33': 0 . 0  0.0 
3 .GClC300E 31 FSOY - 1 . 5 0 4 3 9 5 E  00 9 . 4 4 7 5 9 1 E  00 
S.UG030CE 01 BBDY - 4 . 0 0 1 5 5 5 E  00 2:512918E 01 
6.COOi)OCE 02 HB3Y - 2 . 2 2 9 1   9 9 E  0 1   1 . 3 9 9 9 3 6 E   0 2  
1 . 2 0 0 3 0 C E  03 HBCY - 2 . 5 0 1 3 1 8 E  01 1 . 5 7 0 8 2 7 E  02 
2-FLOW 
JAYUlFiY 1 .  1976 NASTRAN 1 2 / 3 1 / 7 4  PAGE 31 NON-LINE&R  TRANSIENT PR0ELEM . . .  DEMCNSiGPTE M t T F R N .  O T I M E .  AND 
E L E M E h T - I D  = 2CC 
F I f l I T E   E L E f i t N T   T E M P E Z A T U R E   G R A D I E N T S   A N D   H E A T   F L O V J S  
T I ME EL-TYPI.  X-GRA3IEIU'T  Y-GRLDIENT 2-GRAOl ENT 
0.0 KBDY 0.0 
3.000030E 01 H30Y 0.0 
C.0 
6.00000CE 01 K6DY 
c . c  
6.00C.300E 02  HGDY 
0.0 I 0 . 0  





X-FLOW Y .  FLOW 2-FLOW 
NON-LINEAR  TRANSIENT  PROBLEM . . .  DEMONSTRATE  MATPRN.  OTIME. AND  JANUARY 1 , 1 9 7 6   N A S T R A N  12/31/74 PAGE ;?e. -
k.;” 
E L E M E N T - I D  = 330 
F I N I T E   E L E M E N T   T E M P E R A T U R E   G R A D I E N T S   A N D   H E A T   F L O W S  
T I M E  
0 .0  HBDY 0 .0  
3 . 0 0 0 0 0 0 E  01 HBDY 0 .0  
6.000000E 01 HBDY 
6 .  OOOOOOE 02  HBOY 
0 .0  
0 . 0  
1 . 2 0 0 0 0 0 E  03 HBDY 0 .0  
E L - T Y P E   X - G R A D I N T   Y - G R A D I E N T  2 - G R P D I E N T   X - F L O W  
0.0 




Y - FLOW F FLOW 
NON-LINEAR  TRANSIENT PROBLEM . . .  DEMONSTRATE MATPRN.  OTIME. AND  J UARY 1 1 9 7 6  NASTRAN 12/31 /74  PAGE 33 
ELEMENT-IO = 400 
F I N I T E   E L E M E N T   T E M P E R A T U R E   G R A D I E N T S   A N 0   H E A T   F L O W S  
TIME  EL-TYPL  X-GRADIENT  Y-GRADIENT  2-GRADIENT 
0 . 0  HBDY 
3 . 0 0 0 0 0 0 E  0 1  HBDY 
6.OOOOOOE 01 HBDY 
6 . 0 0 0 0 0 0 E  02 HBOY 
1 . 2 0 0 0 0 0 E  03 HBOY 
X - FLOW 
0.0 (2.0 
0.0 0 . 0  
0.0 0 . 0  
0.0 0.0 
0.0 0.0 




ELEMENT-ID = 500 
F I N I T E  E L E M E N T  ~ E M P E R A T U R E  G R A D I E N T S  A N D  H E A T   F L O W S  y 
/” T I UE EL-TYPE  X-GRADIENT  Y-GRADIENT  2-GRADIENT X - FLOW Y - FLOW 2-FLOW 
0.0 HBDY 0.0 0 . 0  
3.COOOOOE 01 HBDY 0 . 9  0 . 0  
G.0 6 . 0 0 3 0 0 C E  01 HBDY 0 . 0  
6.OCOOOOE 02 HBDY 0 . 0  
1 . 2 0 0 0 3 0 E  03 HB3Y 
0.0 
0 . 0  0.0 
\ 
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ELEMENT-ID = 600 
F I N I T E   E L E M E N T   T E M P E R A T U R E   G R A D I E N T S   A N 0   H E A T   F L O W S  
TIWE 
0.0 
3 . 0 0 0 0 0 0 E  01 HBOY 0.0 . 
6.000000E 0 1  HBDY 
6 . 0 0 0 0 0 0 E  02 HBOY 
1 . 2 0 0 0 0 0 E  03 HBOY 
EL-TYPE  X-GRADI NT  Y-GRADIENT  2-GRADIENT X-FLOW 





Y - FLOW 2-FLOW 
NON-LIN,EAR  TRANSIENT PROBLEM . . .  DEMONSTRATE  MATPRN. OTIME.  AN0 JANUARY 1 .   1 9 7 6  NASTRAN 1 2 / 3 1 / 7 4  PAGE 1 
ELEMENT- IO = 760 
F I N I T E   E L E M E N T   T E M P E R A T U R E   G R A D I E N T S   A N D   H E A T  F L O W S  
TIhlC 
0.0 
3 . 0 0 0 0 0 0 E  01 HBDY 
HGSY 0.0 0.0 




6 . 0 0 0 0 0 D E  02 HBDY 0.0 
0.0 
1 . 2 0 0 0 0 0 E  03 HBDY 
0.0 
0.0 0.0 
EL-TYPE  X-GRADIENT  Y-GRADIENT  2-GRADIENT  X-FLOW Y - FLOW Z-FLOW 
" - END O F  JOB - - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NASTRAN LOADED  AT L O C A l I O N  1 F 2 F 2 0  
T I M E  TO GO = 59 CPU  SEC.. 298 1/0 SEC. 
* D CPU-SEC. 0 ELAPSED-SEC.   SEMl  BEGN 
* 0 CPU-SEC. 0 ELAPSED-SEC. 
* 1 CPU-SEC. 2 ELCPSED-SEC. 
SEMT 
NAST * 1 CPU-SEC. 2 ELAPSED-SEC.  GNFI  
* 1 CPU-SEC. 3 E-LAPSED-SEC  XCSA . 1 CPU-SEC. 4 !LAPSED-SEC. I F P l  
* 1 CPU-SEC. 7 ELAPSED-SEC.  XSOR 
2 CPU-SEC. 11 ELAPSED-SEC.  DO XFP 
2 CPU-SEC. 26 ELAPSED-SEC. 
2 CPU-SEC. 
END I F P  
26   ELAPSED-SEC.   XGPI  
* 4 CPU-SEC. 31 ELAPSED-SEC.  SEMl  END 
* .4 CPU-SEC. 
= 2 3  I/c) SEC. 
31 ELAPSED-SEC. "" L I N K N S 0 2  - - -  
L A S T   L I k K  DID NOT USE SO016 BYTES  OF OPEN CORE * 
* 4 CPU-SEC. Y3  ELAPSED-SEC.  XSFA * 5 CPU-SEC.   34   ELA SED-SEC.  
* 5 CPU-SEC.  2.3 ELAPSED-SEC.  3 GP 1 B E G r  XSFA 
* 5 CPU-SEC. 39 ELAPSED-SEC.  3 GP1  END 
* 5 CPU-SEC. 1 ~ 2  ELAPSED-SEC. 8 GP2 BEGN 
* 5 CPU-SEC.  42 ELAPSED-SEC. 8 GP2  END 
* 5 CPU-SEC. 
* 5 CPU-SEC. 42 ELAPSED-SEC. 10 PLTSET BEGN e3 ELAPSFD-SEC. 10 PLTSET END * 5 CPU-SEC.   44  ELAPSED-SEC.  1 2  PRTMSC  BEGN 
* 5. CPU-SEC.   ELAP D-SEC.  12  PRTMSG  END 
5 CPU-SEC.   44   ELAPSED-SEC.   13   SETVAL BEGN 
* 5 CPU-SEC.   44   ELAPSED-SEC.   13   SETVAL END 
* 5 CPU-SEC. 45 ELAPSED-SEC.  21 GP3  BEGN 
5 CPU-SEC. 54 ELAPSED-SEC. 
5 CPU-SEC. 
2 1   G P 3  END 
55 ELCPSED-SEC.   23   TA1 * 5 CPU-SEC. 64 ELAPSED-SEC. 23 TA1  END BEGN 
* 5 CPU-SEC.  63 ELAPSES-SEC.  "" LINKNSO3 - - -  
4 CPU-SEC. 33 El-APSED-SEC. "" L I N K  END - - -  
x' 54 I / D  SEC. 
LAST L I N K  DID NOT USE 82788 EYTES OF OPEN CORE 
5 CPU-SEC. 68 ELAPSED-SEC.  "" 
5 CPU-SEC. GB ELAPSED-SEC.  27 SMAl  BEGN 
L I N K  END - - -  
* 6 CPU-SEC. "2 ELAPSED-SEC. 27 SMA1  END * 6 CPU-SEC. "3 ELAPSED-SEC. 30 SMAZ  BEGN 
* 6 CPU-SEC. "6 ELAPSED-SEC. 30 SMAZ  END * 6 CPU-SEC. '78 ELAPSED-SEC. "" 
a 6 2  1/0 SEC. 
L I N K N S 0 8  - - -  
L A S T   L I N K   D I D  NOT U S E   6 4 2 6 8   E Y T E S   O F  OPEN CORE 
* 6 CPU-SEC. 01 ELAPSED-SEC. "" L I N K  END - - -  
6 CPU-SEC. 81 ELAFSED-SEC. 33 MATPRN BEGN 
6 CPU-SEC. 82 ELAPSED-SEC.  33 MATPRN  END
= 65 I/O SEC. 
*- 6 CPU-SEC. 35 ELAPSED-SEC.  * 6 CPU-SEC. 35 EMG BEGN 85 ELAPSED-SEC. 
*. 6. CPU-SEC. 88 ELAPSED-SEC.  * 6 CPU-SEC. 88 ELAPSED-SEC.  SDCO u p  SDCO UP 
r 6 CPU-SEC.   89 'ELAPSED-SEC.  F as 
* 6 CRU-SEC. 90 ELAPSED-SEC.  FBS 
* 6 CPU-SEC. 82 ELAPSED-SEC. "" LINKNSDS - - - 
L A S T   L I N K   D I D  NOT USE 136144 aYTES  OF  OPEN CORE 
"" L I N K  END - - -  A 
c 6 CPU-SEC.  g1 E L A P S E D - S E C .  #PYA D 
* 6 CPU-SEC.  
r,iETHOD 2 IdT.NBR  PASSES = 1 * E S T .   T I M E  = 
92 ELAPSED-SEC.  
0 .0  
MPYA D 
6 CPU-SEC.  92 ELAFSED-SEC.  T ~ A N  iiAN POSE 
* 6 CPU-SEC.  
6 CPU-SEC.  93 ELAFSED-SEC.  
93 ELAPSED-SEC.  FIIPYA .D 
MPYA D 
35 RMG END 
METHOD 2 NT.NBR  PASSES = 1 . E S T .  TIME = 0.0 
* 7 CPU-SEC.  53 ELAPSEG-SEC.  
* 7 CPU-SEC.  c.7 ELLPSED-SEC. 
7 CPU-SEC.  
.' 81 I/O SEC. 
58 ELAPSED-SEC.  "" L I N K N S 0 4  - - -  
L A S T   L I N K  D I D  NOT USE 72520 BYTES  OF OPEN  CORE * 7 C P U - S E C .   l G 3   E L A P S E D - S E C .  
* 7 CPU-SEC.  ICJ E L A P S E D - S E C .  
"" L I N K   E N D  - - -  
40 GP4 
* 7 C P L I - S E C .   1 6 7   E L L P S E D - S E C .  5 0  GP4  END 
BEGN 
* 7 CPU-SEC.  103 ELAPSED-SEC.  46 GPSP  END
= 89 I / D  SEC. 
* 7 C'PU-SEC. 114  ELAPSED-SEC.  
7 C P U - S E C .   1 1 4   E L A P S E G - S E C .  
L I N K  END - - -  
t 7 C ? U - S E C .  
4 7  OFP  BEGN 
1 1 4   ' L A P S E D - S E C .  47 OFP  EN0 * 7 C P U - S E C .   1 1 9   E L A P S E D - S E C .  "" L I N K N S 0 4  - - -  
= 93 :/O SEC.  
* 7 C P b - S E C .  136 ELAPSED-SEC.  "" L I N K  END - - -  
t 8 C P U - S E C .  
* 8 CPU-SEC.  ;:I6 ELAPSED-SEC.   51   MCE1  B GN 1:;8 E L A P S E C - S E C .   5 1   M C E l   E N D  
4 8 CPU-SEC.  1 ::9 ELAFSED-SEC.  
* 8 CPU-SEC.   141  ELAFSED-SEC.   MPYA D 53  MCEZ  BEGN 
* a C P U - S E C .  1 4 3   E L A P S E D - S E C .  MPYA D 
* 8 C P U - S E C .   1 4 3 E L A P S E D - S E C .   M P Y A  D 
8 C P U - S E C .   1 4 4 E L A P D - S E C .  
* 8 CPU-SEC.  144 ELAPSED-SEC.  MPYA D MPYA D 
* 8 C P U - S E C .   1 4 5 E L A P D - S E C .  MPYA 0 * 9 C P U - S E C .   1 4 7 E L A P S E D - S E C .  MPYA D 
* 9 C P U - S E C .   1 5 5 E L A P D - S E C .  
3 9 C P U - S E C .   1 5 8 E L A P D - S E C .  
MPYA D 
MPYA D 
* 9 C P U - S E C .   1 5 9 E L A P D - S E C .  MPYA D 
9 CPU-SEC.  159 ELAPSED-SEC.  MPYA D 
C 10 CPU-SEC.  l!jl ELAPSED-SEC.  MPYA D 
* 10 C P U - S E C .   1 6 3   E L A P D - S E C .  MPYA D 
* 1 0   C P U - S E C .  1 mj5 ELAPSED-SEC.  
* 1 0   C P U - S E C .   1 6 5 E LLPSEO-  SEC. 
MPYA D 
MPYA D 
* 1 0   C P U - S E C .  1'56 ELAPSED-SEC.  MPYA D 
* 1 0   C P U - S E C .  136 ELAPSED-SEC.  M?YA D 
* 11   CPU-SEC.   167LAPSED-SEC.   MPYA D 
* 1 1   C P U - S E C .  
* 1 1   C P U - S E C .  159 ELAPSED-SEC.  XSFA 
* 1 1   C P U - S E C .   1 7 1   E L A S E D - S E C .   X S F A  
11 CPU-SEC.  
= 1 1 5  IjO SEC. 
7 C P U - S E C .   1 6 8 E L A P S E D - S E C .   4 6   G P S P  BEGN 
7 C P U - S E C .   1 1 0   E L A P S E D - S E C .  "" L I N K N S 1 4  - - -  
L A S T   L I N K  DID NOT U S E   1 1 7 0 4 4   B Y T E S  OF OPEN  CORE 
"" 
L a s T  LINK DID NOT USE 1 1 5 6 6 4  B Y T E S  OF OPEN CORE 
METHOD 2 NT.NBR  PASSES = 1 . E S T .   T I M E  = 0.0 
hlETHOD 2 T .NBR PASSFS = 1 , E S T .   T I M E  = 0 .0  
METHOD 2 T .NBR  PASSES = 1 . E S T .   T I M E  = 0.0 
METHOD 2 NT.NBR  PASSES = 1 , E S T .   T I M E  = 0.0 
METHOD 2 T .NOR  PASSES = 1 . E S T .   T I M E  = 0 .0  
METHOD 2 T .NBR PASSES = 1 . E S T .   T I M E  = 0.0 
METHOD 2 NT.NBR  PASSES = 1 . E S T .   T I M E  = 0.0 
METHOD 2 T .NBR  PASSES = 1 , E S T .   T I M E  = 0.0 
METHOD 2 T .NBR  PASSES = 1 . E S T .   T I M E  = 0.0 
1 6 7   E L A P S E D - S E C .  53  MCEZ  END
1 7 1   E L 1 P S E D - S E C .  "" LINKNSO6 - - -  
L A S T   L I N K  G I D  NOT U S E   1 0 2 1 3 2   B Y T E S   O F   O P E N  CORE 
1 1   C P U - S E C .  173 ELAPSED-SEC.  "" L I k K  END - - -  
1 1  CPU-SEC. 1 '73  ELAPSED-SEC. 75 DPD  BEGN 
* 11 CPU-SEC. 1 7 8   E L A P S E D - S E C .  75 DPD 
* 1 1  CPU-SEC. 1 8 0   E L A P S E D - S E C .  
END 
L I N K N S l O  - - -  "" 
= 1 2 1  1/0 SEC. 
L A S T   L I N K  D I D  NOT U S E   1 1 6 4 1 6   B Y T E S  OF OPEN CORE 
* 1 1   C P U - S E C .  183 ELAPSED-SEC. 
* 1 1   C P U - S E C .   l b 3   E L A P S E D - S E C .   8 1M T R X I N SEGN 
"" L I N K  END - - -  
I 1 1  CPU-SEC. E L A P S E D - S E C .   8 1   M T R X I N END 
I 1 1  CPU-SEC.  1E-4 ELAPSED-SEC. 83 PARAhl  BEGN 
* 1 1  CPU-SEC. 1f4 E L A P S E D - S E C .   8 3  PARAhl  END 
1 1  CPU-SEC. ' t : 5  ELAPSED-SEC.  XSFA 
* 1 2  CPU-SEC. 167   ELAPSED-SEC.  
* 12 CPU-SEC. 1&7  ELAPSED-SEC.  88 GKAD  BE N 
XSFA 
* 1 2   C P U - S E C .  189 ELAPSED-SEC. 88 GKAD  END
* 1 2   C F U - S E C .  150 ELAF'SED-SEC. "" LINKNSO5 - - -  
= 130 1/0 SEC. 
* 12 CPU-SEC.   192  ELLPSED-SEC.  "" L I N K  END - - -  
* 1 2   C P U - S E C .  192 E L A P S E D - S E C .   9 2   T R L G  BEGN 
* 12 CPU-SEC. 200 ELAPSED-SEC.  MPYA D 
* 12 CPU-SEC. 
* 12 CPU-SEC. 
201   ELAPSED-SEC.  r-I P Y A D 
203   ELAPSED-SEC.  MPYA D 
203   ELAPSED-SEC * 1 2   C P U - S E C . MPYA D 
L A S T   L I N K  DID NOT U S E   1 1 7 C i 4   6 Y T E S  OF OPEN CORE 
METHOD 2 T .NER  PASSES = 1 . E S T .   T I M E  = 0 .0  
METHOD 2 NT.NBR  PASSES = 1 . E S T .   T I M E  = 0.0 
* 12 CPU-SEC. 20.1 ELAPSED-SEC. 1. P Y A D 
METHOD 2 NT.NBR  PASSES = 1 . E S T .   T I M E  = 0.0 
* 1 3  CPU-SEC. 205 ELAPSED-SEC. MPYA D 
* 13 CPU-SEC. 205 ELAPSED-SEC. MPYA D 
METHOD 2 NT.NSR  PASSES = 1 . E S T .   T I M E  = 0.0 
* 13 CPU-SEC. 205 ELAPSED-SEC.  MPYA D 
* 13 CPU-SEC.   206   ELAPSED-SEC.  92 TRLG END 
* 13 CPU-SEC. 206 ELAPSED-SEC. "" L I N K N S l l  - 1 -  
= . 145 1/0 SEC. 
L A S T   L I N K   D I D   N O T - U S E   5 8 1 7 2   E Y T E S  OF OPEN CORE 
1 5  CPU-5+C. 2iD ELAPSED-SEC. 
4 1 3  CPU-SEC,. 210 ELAPSED-SEC. 
"" L I N K  END - - -  
9 7  TRHT  BEGN 
* 13 CPU-SEC ' .   214   ELLPSED-SEC.  DECO PAP 
* 1 3  CPU-SEC.   215   ELAPSED-SEC.  DECO MP 
* 1 5   C P U - S E C .  283 ELAPSED-SEC.   97   TRHT END 
* 1 5   C P U - S E C .  283 ELAPSED-SEC. "" L I N K N S l 2  - - -  
= 205 1/0 SEC. 
L A S T   L I N K   D I D  NOT U S E   6 9 2 6 8   B Y T E S  OF OPEN CORE 
* 1 6   C P U - S E C .  293 ELAPSED-SEC. "" L I N K  END - - -  
* 1 6   C P U - S E C .  293 ELAPSED-SEC. 99 VDR BEGN 
* 16 CPU-SEC. 300 ELAPSED-SEC. 99 VDR EhD 
* 1 6   C P U - S E C .  300 ELAPSED-SEC.  111  ARAhlBEGN 
* 16 CPU-SEC. 
* 16 CPU-SEC. 3'12 ELAPSED-  C. 
3 0 0   E L A P S E D - S E C .  
XSFA 
1 1 1  PARAM  END 
* 1 6  CPU-SEC. 393 ELAPSED-SEC. XSFA 
1 6  CPU-SEC. 3113 ELAPSED-SEC. 1 1 5   S D R l  BEGN 
* 16 CPU-SEC. 3G3  ELAPSED-SEC. MPYA D 
* 16 CPU-SEC. 305 ELAPSED-SEC. MPYA D 
* 1 7 , C P U - S E C .   3 1 0   E L A P S E D - S E C .   1 1 5   S O R I  END 
1 7   C P U - S E C .  310 ELAPSED-SEC. "" LINKNSDB - - -  
* 216 I / D  SEC. 
METHOD 2 NT.NBR  PASSES = 1 . E S T .   T I M E  = 0.1 
L A S T   L I N K  DID NOT U S E   1 1 9 0 3 6   B Y T E S  OF OPEN  CORE 
* 17 CPU-SEC. 316 ELAPSED-SEC. "". L I N K  END - - -  
* 1 7   C P U - S E C .   3 1 6   E L A P S E D - S E C .   1 1 8   P L T T R A N  BEGN 
17 CPU-EiEC. 3 1 7   E L A P S E D - S E C .   1 1 8   P L T T R A N  END 
1 7   C P U - S E C .   3 1 8 E L A P S E D - S E C .  "" L I N K N S l 3  - - -  
= 2 1 9  1/0 SEC. 
L A S T   L I N K  DID NOT U S E   1 1 4 5 1 2   B Y T E S   O F  OPEN CORE 
, '- i 
+ 1 7   C P U - S E C .   3 2 3  E ' - A P S E D - S E C .  "" L I N K   E N D  - - -  
* . 1 7   C P U - S E C .  3-3 ELLFSEO-SEC.  120 SDR2 BEGN 
+ 1 7   C P U - S E C .  332 ELAPSED-SEC.   120   SDR2  END 
1 7   C P U - S E C .   3 3 2 E L A P S E D - S E C .  "" L I N K N S l S  - - .  
= 2 2 7  1/0 SEC. 
L A S T   L I N K   D I D  NOT U S E   6 5 4 2 4   G Y T E S  OF OPEI~!  CORE 
+ 1 7   C P U - S E C .  338 ELAPSED-SEC.  
* 1 7   C P U - S E C .  335 ELAPSED-SEC.  
L I N K  END - - -  
1 2 1  SDR3 BEGN 
* 1 8   C P U - S E C .  3 ~ , 8  ELAPSED-SEC.  
+ 1 8   C P U - S E C .   3 r 8   E L A P S E D - S E C .  1 2 3   O F P   a E G N  
1311 SDR3 END 
* 1 8   C P U - S E C .  
+ 1 8   C P U - S E C .  
350 E L A P S E D - S E C .   1 2 3 O F P  ERD 
3E1   ELAPSED-SEC.  
* 1 8   C P U - S E C .  
1 3 0   X Y T R A N  BEGN 
3.51 ELAPSEO-SEC.  130 XYTRAN  END 
"" 
+ l a  C P U - S E C .  3 5 1   E L I F S E D - S E C .  "" 
2 3 9  1/0 SEC. 
L I N K N S 0 2  - - -  
L A S T   L I N K   D I D  NOT U S E   1 2 7 2 C   B Y T E S  OF OPEN  CORE 
* 1 8   C P U - S E C .  362 ELAPSED-SEC.  
* 1 8   C P U - S E C .   3 5 2   E L A F S E D - S E C .  132 XYPLOT  8EGN
L I N K  END - - -  
+ 1 8   C P U - S E C .  363 ELAPSED-SEC.  
* 1 8   C P U - S E C .  
132   XYPLOT  END 
363 ELAPSED-SEC.  138 E X I T  BEGN 
"" 
""""" - "~""" " " " " " " " " " " "  " " _ " " " " " " "  
= 2 4 1  1/0 SEC.  
AMOUNT O F  OPEN CORE  NOT USED = 1 2 K  BYTES 
L A S T   L i N K  D I D  NOT USE 9723: BYTES O F  OPEN  CORE 
""""""""""""""""""""""."""""""""". 
MODELS 91.95 
IBM 360-370 SERIES 
RIGID FORMAT SERIES M 
L E V E L  1 5 . 5 . 3  
JANUARY 1 .  1976 NASTRAN 12/31/74 PAGE 
N A S T R A N   E X E C U T I V E   C O N T R O L   D E C K   E C H O  
1 
g " * r r , t * 4 . ~ . . * . * . , , . . * ~ . . , * . * * * . * * * * * * * * * ~ , . , * * ~ * * * * * ~ * * * * * * * * . * * ~ * ~ * * * * * " * * * * * *  
~ - . . . * * . . ~ - , , . ~ * * ~ . - ~ ~ . , - ~ . * * * , * ~ . * * ~ * * * , * . * ~ ~ * .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
s 
5 
I 731s PROBLEM I S  FICT 6A5ED ON APlY OF THE  PRECEDING  PROBLEMS. 
S I T S  PURPOSE I S  TO DEMOI.STHL~TE  THAT  HE  NASTRAN  THERMAL  ANALYZER  MAY  BE  USED 
S TO  SOLVE  PROBLEMS  WHICH  ARE  DEFINED I N  A F I N I T E   D I F F E R E N C E  FORM. 
$ NOTE  THAT  HE TWO S R I 9   F O I N T S  ARE NGT L O C A l E D  I N  LNY S P E C I F l C   P C S I T I O N  
S I N  SPACE . . .  ALSO, NO M A T E R I A L   P R O P E R T I E S  ARE REGUIRED.  AND 
$ 
$ EIGHTEEN  PROBLEMS  HAVE  EEN  REMGVED SO THEY W I L L  NOT  CBSCURE  NE#  COMMENTS 
B RELEVANT TO T H I S  PROBLEM. 
$ 
$ 
I D   C L A S S  PROBLEM  NINETEEN.   C.E.   JACKSON 
. T I M E  10 
AP9  HEAT 
SOL e, 
CEND 
$ START  EXECUTIVE,CONTROL I l l l * t + ~ * * t f r . l ~ l * * ~ ~ * ~ ~ ~ ~ ~ * * * * - * ~ ~ ~ ~ * ~ ~ * * ~ * * * * * ~ * *  
COMENT  CARES 'H'HICH  AVE  APPEARED I N  THE  PREVIOUS 
F I N I T E   D I F F E R E N C E   U S E  OF THE  NASTRAN  THERMAL  ANALYZER JANUARY 1 .  1976 NASTRPN 12/31/74 PAGE 2 
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~ I * * Y . S * . * * * * * * * t * * * * * - ~ . , * . * * . * * * ~ * ~ * * * . * * ~ ~ ~ * ~ * * * * * * * * * * . * , * . * * * * * * ~ * * . . * * * * * * *  
$ END OF EXECUTIVE CONTROL - - -  START  CASE  CONTROL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
3 * ~ ~ l . * * * . . . * * * * * * * . * ~ * * * * . . . * . ~ * * ~ * * * * * ~ * . * * * * . * * * ~ * * ~ * * * ~ ~ * * . * * ~ . * * * * * * * * * * * * *  
f 
T I T L E =   F I N I T E   D I F F E R E N C E   U S E  OF THE  NASTRAN  THERMAL  ANALYZER 
L I N E 1 5 1  
ECHO=GOTH 
IC=lOO 
T S T E P = 5 0 0  




$ * . , r * l * * * r * * * * * * * * * ~ * * * * . * * ~ * * * * * * ~ * * * * * * * * * * * * * * * * ~ ~ * * * * b * * * ~ * * * ~ * * * * * * * * * * * * *  
f END CASE CONTROL _ _ _  S T A R T  BULK D A T C  t * * n ~ ~ t f t * . t . * * . * * . * ~ . * * ~ * * * * * ~ * * * * * * * * * *  
g * * * l . f * i + * ~ * * * . * t * l * * ~ . b * * * . * t t S . * * * * * * * * * * * * * * ~ * * * . * * * ~ * * * * * * * * * * * * * * * * * *  
3 
BEGIN  BULK 
JANUARY 1 .  1 9 7 6  NASTRAN 1 2 / 3 1 / 7 4  PAGE 
I N P U T   B U L K   D A T A   D E C K   E C H O  
. 1 . .  2 . .  3 . .  4 . .  5 : .  6 . .  7 . .  8 . . .  9 . . 1 D .  
S 
S U N I T S   U S E D  ARE  METERS.  WATTS,  AND  EGREES  CELSIUS 
9 
S 
S NOTE  THAT NO LOCATION I S   S P E C I F I E D  
s 
G R I D  1 
G Z I D  2 
S 
S APPLY  THERMAL  h lASS  TO  GRID  POINTS ONE  AND TWO 
S THE  TEMPERATURE  OF  GRID  POINT 1 I5 E F F E C T I V E L Y   F I X E D   D U E  TO I T S  
S LARGE  THERMAL  MASS. 
S G R I D   P O I N T  2 
9 
CDCMPZ 3 0 0  
CDAMPZ 3 0 1  
S 
S CONDUCTIVELY 
5 THE  COUPLING 
$ 
CELASZ 400 
POSSESSES A THERMAL M A S S  OF loo JOULES PER DEGREE CELSIUS 
1 .E+B 1  1 
i300.  2 1 
W I L L   B E  5 WATTS  PER DEGREE C E L S I U S  
COUPLE G R I D   P O I N T S  OKE ANI) TWO 
5 1 1 2 1 
* * *  USER  INFORMATION  MESSAGE 207. SULK  DATA NOT SORTED.XSORT  WILL  RE-ORDER  DECK.  
F I K I T E   D I F F E R E N C E  USE OF THE  NASTRAN  THERMAL  ANALYZER 
CARD 
COUNT 
1 -  
2 -  
3 -  
4-  
5 -  
6- 
B -  
7 -  
10- 
9 -  
1 1 -  
12 -  
13 -  
14 -  
**NO ERRORS FOUND 
CDAMP2 3 0 0  
. 1 . .  2 
C D A l P 2  301 
CELAS2 400 
CHBDY 200 
G R I D  1 
G R I D  2 
PARCM SIGMA 
P a a m  T A B S  
w a D Y  201 
FiAOLST 200 
RADMTX 1 




S b R T ' E G   B U L K   D A T A   E C H O  
. 3 . . 4 . . 5 . . 6 . . 7 . . 8 . . 9 . . 1 0 .  
1 . E t 8  1 1 
1 0 0 0 .  2 1 




5 . 6 8 5 E - 3  
2 7 3 . 1 5  
1 0 .  .6 
6 .  
1 0.3 2 
1 0.0 2 
4 5  . 1  1 
- EXECUTE  NASTRAN  PROGRAM** 
.. . ekJ 
JANUARY 1 ,  1976 NASTRAN 12/31/74 PAGE 4 
zoc . 
-50 .  
. . .  . .  
* * *  USER  INFORMATION  MESSAGE FULL  INTERNAL  SPACE NODE A V A I L A B L E  
* * *  USER  INFORMATION  MESSAGE 1 ELEMENTS  HAVE A TOTAL  VIEW FACTOR ( F A / A )   t E S S   T H A N  0 . 9 9  
FIN ITE DIFFERENCE USE OF THE NASTRAN  THERMAL ANALYZER JANUARY 1 ,  1976 NASTRAN 12/31/74 PAGE 
P ’ J I N T - I O  = 




3.999599E - 01 
TIME 
4 . 9 9 3 9 9 e ~ - o 1  
5.999998E-01 




1 .099999E 00 
1 .199999E 00 
1 .2?99SBE 00 
1 ,359998E 00 
1 ,499997E 00 
1 ,509997E 00 
1 ,693996E 00 
1.793995E 00 
1 .69399SE 00 
2.093994E 00 























4.395981 E 00 
4.495980E 00 
1 















































0 . 0  
8.218437E-07 








1 .336507E-05  




2 . 0 7 a i l O E - 0 5  
1 , 9 4 1 5 1 i E - 0 5  





















4 .881625E-05  
5 .000674E-05  
5.119054E-05 






T E M P E R A T U R E   V E C T O R  
FINITE DIFFERENCE USE OF THE NASTRAN THERMAL  ANALYZER J NUARY 1,  1976 NASTRAN 12/31/74 PAGE 6 




1  ,999999E-01 
4.999998E-01 
3.999999E - 01 
5.999998E - 01 





1 .199999E 00 
1 .299998E 00 




1 .699995E 00 

























4 .30998 i   E  00 
TIME 

















































T E M P E R A T U R E  V E C T O R  
3.000000E  02 
VALUE 
2.588525E  02 
2.967905E 02 
2.547634E 02  
2.927534E 02 
2.907905E 02 
2.8E8438E  02 
2.E69226E 02 
2.631545E  02 
2.850264E 02 
2.833066E G2 
2.79481 9E 02 
2.776802E 02 
2.7590C9E  02 
2.741433E  02 
2.724072E 02  
2.689976E  02 
2.706921E 02 
2.673230E 02 
2.656680E  02 
2.540325E  02 
2.624158E  02 
2.6081 76E 02 
2.592375E  02 






2.486575E  02 
2.4721 08E 02 










2.322458E 02  
2.309653E 02 
2.296971E 02 
2.28441  1  E 02 
" - END  OF JOE( - - - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NASTRAN LOADED  AT  LOC!sTION 1 7 ? 7 2 D  
T I M E  TO GO = 5 3  C P U   S E C . .  238  I/O SEC. 
* 0 CPU-SEC.  0 ELAPSED-SEC.  SEMl  B GN 
* 0 CPU-SEC.  0 ELAPSED-SEC.  SEMT 
0 C P U - S E C .  3 E L I P S E D - S E C .  NAST 
* 0 CPU-SEC.  4 ELAPSED-SEC.  
* D CPU-SEC.  4 ELAPSED-SEC.  XCSA 
G N F I  
* 0 C P U - S E C .  6 ELAFSEO-SEC.  I F P 1  
% 0 CPU-SEC.  S ELAPSED-SEC.  XSOR 
0 C P U - S E C .   1 1   E L L P S E D - 5 E C .  DO I F P  
* 1 CPU-SEC.  24 ELAFSED-SEC.  END I F P  
1 CPU-SEC.  2 4   E L A P S E D - S E C .  X G P I  
2 CPU-SEC.  2 9  E L A P S E D -  5 E C .  SEMl  END 
* 2 C P U - S E C .   2 9   E L A P S E D - S E C .  "" L I N K N S 0 2  - - - 
= 1 7  1/0 SEC. 
* 3 CPU-SEC.  32 ELAPSED-SEC.  "" L I N K  END - - -  
* 3 CPU-SEC.  ? 2   E L A P S E > - S E C .  XSFA 
* 3 C P U - S E C .  Z.3 ELAPSED-SEC.  XSFA 
3 CPU-SEC.  1;3 E LAPSED - SEC . 3 GP 1 BEGN 
* 3 CPU-SEC.  d 1 ELAPSED-SEC.  3 GP  1 END 
t 3 C P U - S E C .  L . 2  ELAPSED-SEC.  8 GP2  BEGN 
* 3 C P U - S E C .  ELAFSED-SEC.  8 GP2 END 
8 3 CPU-SEC.  r.5 E L I F S E D - S E C .  1 0  PLTSET  B GN 
I 3 CDU-SEC.  46 ELAPSED-SEC.  1 0  PLTSET  EhD
.I 3 CPU-SEC.  ELCFSED-SEC.  1 2  PRTMSG  BE N 
* 3 CPU-SEC.  d 7  E LLPSED-  SEC.  1 2  PRTMSG  END 
* 3 CPU-SEC.  1;7 ELCPSED-SEC.  1 3  SETVAL  BEGN 
* 3 C P U - S E C .  Li7 ELAPSED-SEC.  1 3  SETVAL  END 
* 3 CPU-SEC.  48 E L L P S E 3 - S E C .  2 1  GP3  BEGN 
* 3 CPU-SEC.  55 E L A P S E D - S E C .  2 1  GP3  END 
* 3 C P U - S E C .  5 7   E L L P S E D - S E C .  2 3  TA1  BEGN 
t 4 C P U - S E C .  64  ELAPSED-SEC.  23 T A l  END 
* 4 CPLI-SEC. 65 ELAFSED-SEC.  "" LINKNSO3 - - -  
= 4 7  I / G  SEC. 
* 4 C P U - S E C .  69 ELAPSED-SEC.  "" 
4 C P U - S E C .  69 ELAPSED-SEC.  
L I N K  END " -  
2 7  SMAl  BEGN 
* 4 C P U - S E t .   7 1   E L A F S E D - C .   2 7   S M A l  END 
I 4 CPU-SEC.   71   ELAPSED- .  30 SMA2  BEGN 
4 CPU-SEC.   "3   ELAPSED-SEC.   0   SMA2  END
I 3 C P U - S E C .  '/4 ELAPSED-SEC.  "" L I N K N S 0 5  - - -  
= 53 I,/G S E C .  
* 4 CFC-SEC.  
* 4 C P U - S E C .  
83 ELAPSED-SEC.  "" L I N K  END - . -  
OD E L A P S E D - S E C .   3 5  RMG BEGN 
* 4 CPU-SEC.  
I 4 CPU-SEC.  
26 ELAPSED-SEC.  F BS 
38 E L L P 5 E D - S E C .  FBS 
* 4 C P U - S E C .  SO E L ? ? S E D - S E C .  CIPYA D 
* 4 C P C - S E C .  9 1   E L L P S E a - S E C .  M?YA D 
* 4 C P U - S E C .  9 1   E L A P S E D - S E C .  TRAN 2 0 S E  
* 4 CPC"SEC. 52 ELAPSED-SEC.  T 2 A N  POSE 
L A S T   L I N K   D I D  NOT U S E   4 3 0 1 6   B Y T E S   O F   O P E N  CORE 
L A S T   L I N K   D ! D  NOT USE 82788   BYTES  OF  OPEI i  CORE 
L A S T  L I N K  DID NOT USE 7 1 5 ~ 0  B Y T E S  OF  OPEN CORE 
METHOD 2 NT.F;BR  PASSES = 1 . E S T .   T I M E  = 0 .0  
* 4 C F U - S E C .  92 ELCPSED-SEC.  MPYA D 
METHOD 2 NT.NBR  PASSES = 1 . E S T .   T I M E  = 0 .0  
* 5 C P L - S E C .  93 ELAPSED-SEC.  MPYA D 
* 5 C?U-SEC.  56 ELAPSED-SEC. 35 RKG  EXD 
* 5 CPU-SEC. 88 ELAPSED-SEC. 
= 69 i / O  SEC. 
* 3 CPU-SEC. 1C.3 E L L F S E G - S i c .  "" L I N K  END - - -  
* 5 CPU-SEC. 104 ELBPSED-SEC. 4 0  G?.4 
* 5 CFU-SEC.  :C7 ELA?SEC-SEC.  4 0  G?4  END 
BEGN 
* 5 CPU-SEC. :C9 E L A P S E D - S E C .   4 6  GPSP  BEGN 
5 CPU-SEC.   1C9 ELAPSED-SEC.   46   G P  ND 
* 5 CPU-SEC.   110   ELAPSED-SEC.  "" L I N K N S 1 4  - - -  
= 7 7  1/0 SEC. 
_ _ "  L I N K N S 0 4  - - -  
L A S T   L I N K  D I D  NOT U S E   7 2 5 4 2   B Y T E S  OF OPEr: CORE 
L A S T   L I N K   D I D  NOT U S E   1 2 4 2 6 8   Y T E S  OF  OPEN CORE 
5 CPU-SEC.   113  ELAPSED-SEC.  
* 5 C P U - S E C .   1 1 8   E i A F S E D - S E C .   4 7   O F P BEGN 
L I N K  END - - -  
* 5 CPU-SEC.   119   ELAPSED-SEC.  47 OFP END 
5 CPU-SEC.  1T3 ELAPSED-SEC.  XSFA 
* 5 CPU-SEC.  133  ELAPSED-SEC.  X FA 
* 5 CPU-SEC.   123   ELA?SED-SEC.  "" L I N K N S 0 6  - - -  
= 8 2  !/O SEC. 
* 6 CPU-SEC. 
* 6 CPU-SEC. i 2 5  ELAPSED-SEC. "" L I N K  END - - -  1 2 5   E L A P S E D - S E C .   7 5   D P D  BEGN * 6 CPU-SEC. 133 ELAPSED-SEC.   75   DPD END 
= 90 I/O SEC. 
6 CPU-SEC.   135   ELAPSED-SEC.  "" L I N K N S l O  - - -  
* i CPU-SEC. i 3 9  ELAPSED-SEC. "" 
* 8 CPU-SEC.   139 ELAP D-SEC.  
L I N K  END - - -  
8 1  FATRXIN BEGN * 6 CPU-SEC. !40 ELAPSED-SEC.   81   MTRXrN  EXD 
* 6 CPU-SEC. i d 1 0  ELAPSED-SEC. 
* 6 CPU-SEC. i 4 O  ELAPSED-SEC. 83 PARAhl  END 
83 PARAM BEGN 
* 6 CPU-SEC. ! 4 l  ELAPSED-SEC. 88 GKAD  BEGN 
"" 
L A S T   L I N K   D I D  NOT U S E   1 1 5 6 6 4   6 Y T E S  OF OPEN CORE 
* 
L A S T   L I N K   D I D  NOT U S E   1 1 6 4 ; 6   Y T E S  OF  OPEN CORE 
* i CPU-SEC. 
* 6 CPU-SEC. 
* 5 CFU-SEC.  
* 6 CPU-SEC. 
= 9 7  1/0 SEC 
* 6 CPU-SEC. 
* 6 CPU-SEC. 
L A S T   L I N K  DID NOT USE 
44 
44 





68 GKAD  END 
XSFA 
ELAPSED-SEC.  XSFA 
ELAPSED-SEC. "" LINKNSD5 - - -  
4 8   E L A P S E D - S E C .  
48 ELAPSED-SEC. 
L I N K  END - - -  
92 TRLG BEGN 
1173E.1  GYTES  OF  OPEN CORE 
"" 1 
1 * 6 C F U - S E C .   1 5 1   E L A P S E D - S E C .  92 T R L G   E h 3  
I 6 CPU-SEC.   152   ELAPSED-SEC.  "" LINKNS1 1 - - -  
= 99 1 /0  SEC. 
* 7 CPU-SEC. 154   ELAPSED-SEC.  "" L I N 6  END - - -  
IC 7 CPU-SEC. 1 5 4   E L A F S E D - S E C .   9 7  TRHT  5EGN 
* 8 CPU-SEC. 2 ! 8  ELAPSED-SEC. 
* B CPU-SEC. 2:B  ELAPSED-SEC. 
9 7  TRHT  END 
= 1 5 6  1/0 S i c .  
' L A S T   L I N K  DI3 NOT USE  69268   BYTES  OF OPEN  CORE * 8 CPU-SEC.   2 !3   EL tPSED-SEC.  "" L I N K  END - - -  
* 8 CPU-SEC.   273   ELAPSED-SEC.  99 VDR BEGN 
* B CPU-SEC.   278   ELA SED-SEC.  99 VDR 
* 8 CPU-SEC. 
EKD 
2 2 8   E L A P S E D - S E C .  
* 8 CPU-SEC. 
1 1 1  PARAM  BEGN 
2 2 0  ELAPSED-SEC. 
* a C P U - S E C .  2 2 9   E L A P S E D - S E C .  "" LINKNSGB - - -  
1 1 1  PARAhi  END 
= 164 1/0 SEC. 
* 8 CPU-SEC.   235 ELAP D-SEC.  
8 C P L - S E C .   2 3 5   E L A P S E D - S E C .  
L I N K  END - - -  
1 1 8   P L T T R C N  BEGN 
8 CPU-SEC.  257  ELAP5' iD-SEC. : :3 PLTTRAN END 
* 8 CPU-SEC.  237  ELLF'SES-SEC.  X FA
* 8 CPU-SEC.   238  ELA SED-SEC.   XSFA 
* E CPU-SEC. 233 ELAPSED-SEC. "" L I N K N S 1 3  - - -  
L A S T   L I N K  C:D NOT U S E   7 9 7 6 0   B Y T E S  OF  OPEN CORE 
"" L I N K N S 1 2  - - -  
L I S T   L I N K   D I D  NOT U S E   1 1 9 1 1 2  GYTES  OF  OPEN CORE 
"" 
= 16%; i / o  SEC. 
* 9 C P U - S F C .  240 E L A F S E D - S E C .  
I 1 %  CPLI-SEC. 240  E L L F S E O - S E C .  
"" LINK END " -  
120 SDR2  BEGN 
* 9 C P d - S E C .  242 E L L F S E D - S E C .   1 2 0   S D R 2   E N D  
t 9 C P U - s i c .  242 E L L P S E D - S E C .  "" L I N K N S 1 4  - - -  
L A S T ' i I X K   D I D  NOT U S E  107i.06 BYTES OF OPEN  CORE 
= 1 7 1  1,'O SEC. 
LAST :IP:t( D i n  hOT  USE 60.l;e EYTES  OF OPEN  CORE 
'3 C F U - S E C .  ?!S E L L X E D - S E C .  
3 CPU-S-t :C. 3 - ~ 2  E L L F S E U - S E C .  
"" L I N K  EKD - - -  
1 2 1   S D R 3  BEGN 
3 C F U - S E C .  ?53 E L L F S E D - S E C .  
9 CPU-SEC.  
1 2 1  SDR3  END
3 C P U - S E C .  255 E L P F S E D - S E C .   1 2 3   O F P   N D  
* 3 C P U - S E C .  255 E L C a S E D - S E C .   1 3 0 X Y T R A N  BEGN 
I 3 C?U-SEC.  255 E L A P S E D - S E C .  
9 C P U - 5 E C .  
1 3 0  XYTRCI'I  END 
2ES ECCP5ED-SEC.  "" L I N K N S O 2  - - -  
= 1 7 3  1/0 SEC. 
t 9 C P U - S E C .  263 E L A P S E D - S i c .  
9 C P U - S E C .  263 E L b P S E C - S E C .   1 3 2   X Y P L O T  BEGN 
"" L I N K   E N D  - - -  
9 C P b - S E C .   2 6 3   E L A P S E D - S E C .   1 3 2   X Y P L O T  EPJD 
'3 C F U - S E C .   2 6 3   E C I P D - S E C .   1 3 9   E X I T  BEGN 
2 5 3  E L A F S E E - " E C .   1 2 3 O F P  BEGN 
L A S T   L I N K  D:D P<OT USE 44CiGi2 6YTES  OF OPEN  CORE 
___"."_""_""""".""."""""" ~~~"~~""~"""~"~~""~~"""""""""""""""""""""""""~"" 
= l e 1  I/G S E C .  
L A S T   L I N K   O I D  NOT USE 97232 GYTES OF OPEN C O R E  
AMOUNT O F  OPEN  CORE N 9 T  USED = 3 9 K   B Y T E S  
1 

JANUARY 1 , 1976 NASTRAN 12/31/74 PAGE 
N A S T R & N   E X E C U T I V E   C O N T R O L   D E C K   E C H O  
5 ?EQUEST FOR DIAG’dOSTIC  WHICH  PRINTS OUT _ C O N . ~ E R G E N L C R I T E R I A  
S I jRSDUCES  OUTPUT  OtlLY FOR SOL 3 
s 
G I A G  18 
S 
CEND 
N O N - L I N E A R  TRANSIENT PROBLEM . . .  
TRANSFER  FUNCTION AND ARBITRARY  NON-L INEAR LOADS 












1 0  
1 1  
12 
1 3  
15 
1 4  
1 7  
1 6  
1 8  
1 9  
2 0  
2 1  
22 
2 3  
25 
21 
2 6  





3 1  
33 






4 0  
4 1  
4 2  
c 4  
. 4 6  
4 5  
47 
4 8  
' , 4 9  
50 
5 1  
a3 
$ 
~ * * * * t t * * * * * . f . * ~ * $ * * $ . * * * $ * * * ~ * * * * * . $ * * * * * * ~ ~ * * - * * * ~ * * * * . . * * * * * * * * ~ ~ * * * * * * * * * * *  
$ END  OF EXECUTIVE CONTROL - - -  START  CASE  CONTROL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
$ f $ r . * . r * * * b * . * * * * r * . * * * * * * * * . * * * * * b ~ * ~ * ~ . * $ ~ * . ~ * * * * * * $ * * * * , * * * * * * * * * * * * * * * * * * * * *  
$ 
T I T L E =   N O N - L I K E A R   T R A N S I E N T  PROBLEM . . .  
S U B T I T L E =  
$ 
TRANSFER  FUKCTION AND ARBITRARY  NON-LINEAR  LOADS 
$ SPECIFY 51 L I N E S  OF DATA  PER  PAGE  (DOES NOT INCLUDE  HEADINGS  AT  OP OF PAGE) 
s 
$ 
L I N E = 5 1  
$ REQUEST  SORTED AND UNSORTED  OUTPUT 




$ SELECT  HE MPC AND LOAD  SETS TO BE  USED I N   T H I S   S O L U T I O N  








$ SELECT  HE  SET NUMBER  OF THE  TF  CARDS  TO  BE  USED I N   T H I S   S O L U T I O N  
$ 
M P C = ~ O O  
TFL.902 
$ 
$ THE  SELECTION OF T H I S   S E T  IS OPTIONAL FOR S@L 9.  BUT  SHOULD  BE I A D E  I F  
16 SELECT  HE  TEMPERATURE  SET  WHICH IS AN ESTIMATE OF THE  F INAL   SOLUTION VECTOR 
$ T H E   F I N A L  TEMPERATURE IS SEVERAL  HUNDRED  EGREES  DIFFERENT FR0.M THE 
S I C  VECTOR. AND RADIATIVE  INTERCHANGES  AdE  IFXLUDED.  
$ 
TEMP(h !ATERIAL)=400  
$ 




S. SELECT  HE  TEMPERATURE  SET  DEFINING  THE  TEMPERATURE  VECTOR.AT  =O. 
5 
s 
I C = 6 0 O  





NON-LINEAR  TRLKSIENT PEOBLEhl . . , 
TRANSFER  FUKCTI0P.i AND ARBITRARY  NON-LIKEAR LOADS 





5 4  
55 
5 6  
57 
5G 




C A S E   C O N T R O L   D E C K   E C H O  
NDN-LINEAR  TRANSIENT  PROBLEM .. . . 
TRANSFER  FUNCTION ANC ARBITRARY  NON-LINEAR LOADS 
JANUARY 1 .  1976 NASTRAN 12/31/74 PAGE 4 
I N P U T   B U L K   D A T A   D E C K   E C H O  
S 
. 1 . . 2 . . 3 . . 4 . . 5 . . 6 . . 7 . . 8 . . 9 . . 1 0 .  
S U N I T S   I U S T  BE CONSISTENT 
S I N   T H I S  PROBLEM.  METE2S.  WATTS. AND DEGREES C E L S I U S  ARE  USED 
S 
S D E F I N E   G R I D   P O I N T S  
s 
S 
G R I D  1 
G R I D  2 
G R I D  3 
G R I D  4. 
G R I D  5 
G R I D  6 
G R I D  7 
G R I D  6 
G R I D  9 
G R I D  1'0 
G R I D  100 
$ 
S CONNECT GRID  POINTS 
S 
CROD 10 100 
CROD SO 100 
COUfiOZ 30 200 
COUAD2 40 
C3UAD2 5C 200 
200 
5 
0. 0 .  0 .  
. 1  0. 0 .  
. 2  
. 3  
0. 
0 .  
0 .  
0 .  
0 .  
. 1  
. 1  0. 
. 2  
. 1  0 .  
. 1  
. 3  
0. 
0. 
.l 0 .  
0.  
. 2  0 .  
- . 0 5  .05 
-.l 0. 














S DEFINE  CROSS-SECTIONAL  AREAS AND/OR THICKNESSES 
9 
PROD 100 




S D E F I N E   M A T E R I A L  THERMAL CONDUCTIV ITY AND  THERMAL  MASS 
s 






PHEDY 300 3000 
100 
K A T 4  3000 200. 
s 
$ DEFINE  CONSTRAINTS 
s 
DEFINE  CONVECTIVE AREA AND  C0NVECT:VE C O E F F I C I E N T  'H' .b 
L I N E  1 5 
. 3 1 4  
kl P c 
MPC 
2 0 0  9 
200 
1 .  1 
S 
10 1 1 
S D E F I N E   A P P L I E D  LOADS 
s 




- 1 .  1 







NON-LINEAR  TRANSIENT  PROBLEM . . . 
TRANSFER  FUNCTION  AND  ARBITRARY  NON-LINEAR  LOADS 
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SI-OCO 300 3 
SLOAO 300 5 
4 .  
SLOAD 300 







4 .  
g ~ s ~ l * . * . * * * . f * * * * t t * * * * * * * ~ ~ * * . ~ * , * * * ~ * * * * ~ * * * * * * * * . * * * ~ * * . * , * * * * * . * * * * * * * * * * * *  
S THE  FOLLOWING  BULK  DATA  CARDS WERE AODEO  TO  CONVERT  PROBLEM  ONE  TO 
S PROBLEM TWO. THE  ONLY W L K  D A T A   C A h J  REMOVED  FROM THE PREVIOUS S O L U T I O N  WAS 
S THE  SPC  ARD 
5 
$ 
$ T H I S   S P C l  CARD  REPLACES  THE  SPC  AR0  REMOVED FROM  ABOVE 
$ 
S P C l  100 1 
$ 
100 
S R A D I A T I O N  BOUNDARY ELEMENTS 




2000 AREA4 2 
2 0 0 0   A R E A 4  3 4 
3 
CHSDY 500 
CHEDY 600 2000 AREA4 6 
2000 AREA4 5 6 
CHBDY 700 
7 
2000 AREA4 7 
$ 




$ EST!WATE  OF F INAL   STEADY  STATE  SOLUTION  VECTOR - - -  REFERENCED 







S PARAh lETERS  CONTROLLING  RADIATION  LOADING  AND  THE  ITERATION  LOOPING 
5 
PAHAM S,IGMA 5 . 6 8 5 E - 8  
PARAM  MCXIT 0 
P A R A M   T B S   2 7 3 . 1 5  
PPRAM  E SHT .0001 
$ 
S D E F I N I T I O N   O F   T H E   R A D I A T I O N   M A T R I X  
S A L L   O F   T H E   R A D I A T I O N  GOES  TO  SPACE 
9 
SADLST 200 300 400 500 600 700 
RADMTX 1 0 .  0 .  0. 0. 0 .. 
RA3MTX 2 0 .   0 .  0 .  0 .  
0 .  
RADYTX 3 0. 0 .  
0. 
0 .  
RADMTX 4 0 .   0 .   0 .  
RADMTX 5 
RACMTX 6 
0 .  0 .  
s 
0 .  





NDN-LINEAR  TRANSIENT  PROBLEM . . .  
TRANSFER  FUNCTION  AND  ARBITRARY  NON-LINEAR  LOADS 
JANUARY 1.  1 9 7 6  NASTRAN 1 2 / 3 1 / 7 4  PAGE 
I N P i l T   B U L K   D A T A   D E C K   E C H O  
$ " * . * . t * . * * . . t * . . t . ~ * . ~ * . * ~ , ~ . * * * ~ * * ~ ~ . ~ b ~ * * * * * . . * * ~ * ~ * * * * * * * * * * * * * * ~ * * . * * * * * ~ *  
1 . . 2 . . 3 . . 4 . . 5 . . 6 . . 7 . . 8 . . 9 . . 1 0 .  
S THE  FOLLOWING  BULK  DATA  CARDS WERE ADDED  FOR THE  TRANSIENT  SOLUTION - - - - - - - - - e  
4 THEY  CONVERT  PROBLEM TWO TO  PRO6LEM  THREE 
5 NOTE  THAT  HE  SPCl  SET WCS NOT SELECTED I N  CASE  CONTROL 
$ NOTE  THAT 
S NOTE  THAT 
S NOTE  THAT 









S D E F I N E S  A 
S 
TLOADZ 300 
+ T L l  0 .  
S 
SPCF  OUTPUT I S  NOT REOUESlED I N  TRANSIENT 
THE  D IAG CARD I N  THE  XECUT:\'E  CONTROL WAS IRRELEVANT 
THERMAL  MASS WAS ADDED TO ' M A T 4 '  CARD 1000 
THE  LOAD  REOUEST I N  CASE  CONTROL IS NOW  A DLOAD  REOUEST 
SINGLE  POINT  CONSTRAINT  METHOD 
G R I D   P O I N T   1 0 0   T O  300 DEGREES C E L S I U S  
1 .+5 100 
1 0 0   3 D 0 . + 5  
1 
CONSTANT  LOAD  SET  APPLIED FRGM T - 0 .  TO T = 1 . + 6  SECONDS 
300 
0. 
0 .  1 . + 6  0. 0. + T L 1  
B DEFINES  THE NUMBER OF  INCREMENTS. Tt!E S T E P   S I Z E .  AND  THE  PRINTOUT  FREQUENCY 
S REFERENCED I N  CASE  CONTROL  AS  'TSTEP' 
4 EACH  TIME  STEP I S  30 SECONDS 




S D E F I N E S  A TEMPERATURE  VECTOR - - -  REFERENCED I N  CASE  CONTROL  AS ' I C '  
S 
TEMPD 600 300. 
S 


















THE  FOLLOWING  BULK  DATA  CARDS WERE USEO  TO  CONVERT  PROBLEM  THREE  TO 
PROBLEM 20. G G I D   P O I N T   9 0 4   H A S  I T S  TEMPERATURE  CONTROLLED  BY A TRANSFER 
FUNCTICN.  TEMPERATURE  DEFENDENT  NON-LI:IEAR  LOADS 
ARE A P P L I E D  TO G R I D  POINTS 1 AND 5 RESPECTIVELY.  
THE  ONLY 0THC.G CHANGES  MADE WERE T H E   A D D I T I O N   G F  A NONLINEAR AND A 
NLLOAD  RECUEST TO THE  CASE  CONTROL. A REDUCTION I N  THE  TSTEP 
TIME  INCREMENTS  TO 1 SECOND  EACHITHE  OLD  TSTEP  CARD WAS MADE I N T O  A COhlh!ENT). 
THE  REMOVAL  OF  THE  LINEAR  LOAD  OUTPUT  REOUEST  (0LOAD:ALL) FROM CASE  CONTROL. 
THE  REMOVAL  OF  THE  PRINTER  PLOT  OUTPUT  PACKAGE  FR9M  CASE  CONTROL. 
WOULD 0BSCU2E THE  NON-LINEAR  LOADS A P P L I E D  6Y   THE  NOLIN   CARDS) .  AND  THE 
THE  REMOVAL  OF THE  RADLST  CARD  TO E L I M I N A T E  ANY RADIATIVE  FFECTS  (WHICH 
CHANGE  OF  THE  BASE  TEMPERATUDE  OF  THE F I N  TO 200 DEGREES C ( T O  ENSURE  THAT 
THE F I N  WOULD COOL  OFF FROM I T S   I N I T I A L  TEMPERATURE  VEN THOUGH T H E   R A D I A T I V E  
HEAT  LOSSES  HAD  BEEN  REMOVED). 
EACH T IME  STEP I S  ONE  SECOND 
TSTEP 500 45 1 .  1 
a 
NON-LINEAR  TRANSIENT  PROBLEM . . .  
T R A ~ S F E R   F U h C T I O I !  AND Ai iBITRARY  PION-LINEAR  LOADS 
JANUARY 1 , , 1976 NASTRAN 12/31/74 PAGE 7 
I N P U T   B U L K   D C T B   D E C K   E C H O  
4 CtlAF.GES  MADE TO ALTER  THE  BASE  TEMPERATURE  OF  THE F I N  TO 200 C .  
. 1 . . 2 . . 3 . . 4 . . 5 . . 6 . . 7 . . 8 . . 9 . . 1 0 .  
S Pf iEVlOUS  LOAO AND TEMP  CARDS WERE CONVERTED TO COKMENTS. 
a 
S L O A O  300 1 0 0  2 0 0 .  + 5  
TEMP 600  
1 0 0  200. 
5 
1 0 0  200,  
S APPLY  NON-LINEAR  LOADS  AS A FUNCTION 0. TEMPERATURE 
5 
i i O L I N l  GOO 1 I 1 .  1 1 9004 
R C L I N I  900 5 1 . 5  5 1 9004 
T A B L E D 1   9 0 0 4  
t T C 3 1   2 7 0 .  30. 3 0 0 .  0 .  3 0 1 .  0 .  ENDT 
3 
5 D E F I N E  A  PIEV G R I D  P O I N T   ( 9 0 4 )   A N 0   C O N S T R A I N   I T S   T E M P E R A T U R E  TO  THE 
S N E G A T I V E  O F  THE  TEMPERATURE  OF GRID POINT 4 BY USING A TRANSFER  FUNCTION. 
5 
G 2 I D   9 0 4  
T i  902 9 0 4  1 1 .  0 .   0  
+ T F 1  4 
T C r w   4 0 0  
1 1 0 .  0 .  
+ T F 1  
+TAB1 





7 -  
2 -  
4 -  
3 -  
5 -  
6 -  
7 -  
8- 
10- 























































G R I D  1 
G E I O  2 
GRID 3 
G R I D  4 
G R I D  5 
GR!O 6 
G R I D  7 
G R I D  8 
G R I D  10 
G R I D  9 
G R I D  100 








N O L I N l  900 
P A R A M  EPSHT 
P A R A M  M B X I T  
P A R A M  S I G M A  
P A R A M  TA3S 
PHBOY 300 
POUP02 200 
R A @ M T X  1 
R C O M T X  2 
R A O M T X  3 
R A O M T X  4 
R l D M T X  5 
RPSMTX 6 
S L O A O  300 
S L O A O  700 
S L O A O  300 
SL010 300 
S L G A O  300 
1 . .  2 
c r leoy  700 
w e o y  2000 
paoo l oo  
S O R T E ' O  B U L K  
1 +5 




































. 1  
. 2  
. 3  
0 .0  
. 1  




- . 0 5  














0 . 0  
0 . 0  
0 .0 
0.0 
. 1  
. 1  
. I  
. 1  
. 2  





1 .  




. 5  
8 
273 .15  
3000 . 3 l 4  
1000  .01 
1000  ,001
0 .0  0 . 0  
0 .0  
0 . 0  
0 . 0  0 . 0  
0 . 0  0 . 0  0 . 0  
0 . 0  0 . 0  
0 . 0  0 . 0  








4 .   6  
7 8. 8 
100  200.+5 
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D A T A  E C H O  

















0 . 0  
0 . 0  
0.0 
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  









- 1 .  
-1 .  
9004 
9004 
0 . 0  
0 . 0  0 . 0  
0 . 0  
0 . 0  
0 . 0  
8. 
8 .  
4 .  
' -->X>- 
~ " 
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9 . .  10 
+CONVEC 
ALUMINUM 
NON-L INEAR  TRCNSI NT PROBLErd . . .  JANUARY 1 , 1976 NASTRAN 12/31/74 PAGE 
TRANSFER  FUNCTION  AND  ARBITRARY  NON-LINEAR LOADS 
CARD 
COUNT 
5 2 -  
53  - 
53  - 
55 - 
5 6  - 
57 - 
59 - 
60  - 
61 - 
62 - 
6 3  - 
513 - 
SPCl 100 
. 1 . .  2 
T A B L E D 1  9004 




TEMPD 6 G O  
TF 902 
+TF1  4 
ILCADZ 300 
i T L l  0 .  
ENDDATA 
TSTEP 500 
S O ' R T E D   B U L K   D A T A  E C H O  





3 0 0 .  






. 4 . .  5 . .  6 . .  7 . .  8 . .  9 . . 1 0  
1 co 
+TAB1 
3 0 0 .  0 .  201. 0 .  ENDT 
200. 
200. 
1 1 .  0 .0  0 .0 + T F 1  
1 .  0 .  0 .  
0 .a 1.+6 0.0 0.0 +t11 
1 .  1 
NON-LINEAR  TRANSIENT  PROBLEM . . .  
TRANSFER  FUKCTIOfJ  AN0  ARBITRARY  NCN-LINEAR  LOADS 
DMAP-DhlAP  INSTRUCTICN 
N A S T R A N  S O U R C E  P R O G R A M  C O M P I L A T I O N  
NO. 
I** USER  WARNING  WESSLGF 5 4 .  
PARAMETER  NLLIED EP:HT NOT REFEREKCED 
* * *  USER  WARNIKG  MESSAGE 5 4 .  
PARAMETER  NAMED M A X I T  NOT  REFEREtvCED 
"NO ERRORS  FCliiND - EXECUTE  NASTRAN  PROGRAM** 





N O N - L I N E A R  TRAr.SIEr4T ?RPJGLEM . . . 
Tr7ANSFER  FLhLTIOI.4 CND ARBITRARY  NON-L INZAR  LOADS 
%. 
JANUARY 1 ,  1976 NASTRAN 12/31/74 PAGE 
’! 
* * *  UScR  WARNING r,:ESSAGE 2 0 1 5 .  E I T H E R  NO  ELEMEbiTS  CONNECT 
I N T E R N A L   G R I D   P O I N T  12 OR I T  I S  CONNECTED TO A R I G I D  ELEMENT OR A GENERAL  E EMENT. 
* * *  USER  INFORMATION  MESSAGE  FULL  INTERNAL  SPACE NODE A V A I L A B L E  
* * *  USZR  IkFORP2ATIGN MnC5SAGE 2 3 2 8 .  6. 5 
c =  2 CEAR 2 
SBAR = 4 
R =  8 
* * *  USER  INFORMATION  MESSAGE 3 0 2 7 ,  UNSYMMETRIC  EAL  DECGhlPDSITION  TIh lE  ESTIMATE IS 0 SECONDS. 
NON-LINEAR TRANSIENT PROBLEM . . .  
TRANSFER FUhCTION AN0 A R B I T R A R Y  NON-LINEAR LOAOS 
POINT-IO = 1 
N O N - L I N E A R  
0 .0  
1 .0000COE 00 
2.00C)OOOE 00 
3.000000E 00 







1 . 1 OOOOOE 01 
1 .200000E 01 
1 .30000OE 01 
1.400000E 01 
1 ,500000E 01 
I ,700000E 01 
1.600000E 01 
1 .600000E 01 
2.0CG000E 01 
1 .900000E 01 
2 . 1  OOOOOE 01 
2.200000E  01 
2.300000E  01 
2.400000E  01 
2.50D300E  01 
7.. 6000CCE 01 
2.70000CE 01 
2.9000GOE  01 
2.600000E 01 
3 .1  OOOGOE 01 
3.000000E 01 
3.203030E 01 
3.303000E  01 
3.403000E 01 




3.900000E  01 





















































0 . 0  








1 . G 1  3643E 07 
1.117407E  01 
1 ,316162E 01 
1 4 1 1 5 4 8 E  01 
1.5043.;6E 01 
1 .554653E 01 
1 ,76906GE 01 
1 ,851 291E 01 
2.0:1255E  01 
1 ,932373E 01 
2.088062E  01 
2.162866E  01 
2.2357!8E  01 
2.305E89E  01 
2.375850E  01 
2.443188E  01 
2.508938E  01 
2.675156E 01 
2.695947E  51 
2.755200E  01 
2.812988E  01 
2.869336E  01 
2.921292E 01 
3.030176E  01 
3.081177E  01 
3.179541 E 01 
3 . 1  J0957E 01 
3.226953E 01 
3.273242E  01 
3.362549E  01 
3.405640E  01 
3.447729E 01 
6 . a 5 3 5 1 6 ~  00 
1 . 2 1 e 1 6 4 ~  01 
1 . ~ a 2 5 6 8 ~  01 
2 . 5 7 2 8 0 3 ~  01 
2.9778a1 E 0 1  
3 . 3 1   8 4 3 3 ~  01 
"<_ 
, 
JANUARY 1.  1976 NASTRAN 12/31/74 PAGE 12 
F O R C E  V E C T O R  
NON-L INEAR  TRANSIENT  PROBLEM . . .  
TF i iNS iER  FUEICTION AND A R B I T R A R Y   N O N - L I N E A R  LOAOS 
P O I N T - I O  
T I M E  
0 . 0  
1 . 0 0 0 0 C O E  00 
2 .00OOCOE 00 
3 . 0 0 0 0 0 0 E  00 
4 . 0 0 3 0 G O E  00 
5 . O G O O O O E  00 
6 . 0 0 0 0 D O E  00 
7 . 0 0 C O O C E  00 
8 .00OOOCE 03 
9 . 0 0 0 0 C O E  CC 
1 .!JOOOOOi 0 1  
1 . 7  DCOOOE 0 1  
1 .2COOOOE 0 1  
1 , 3 0 0 0 0 0 E  0 1  
1 . 5 0 0 0 0 U E  G I 
1 . 4 0 0 0 @ C E  0 1  
1 . 6 0 0 0 0 0 E  0 1  
1 , 7 0 3 O C O E  0 1  
1 . 6 0 G 0 0 0 E  0 1  
1 . 9 0 0 0 0 C E  0 1  
2.00:JOOOE 0 1  
2 . 1 0 3 0 0 0 E   0 1  
2 . 2 0 r ) O @ O E   0 1  
2 . 3 0 3 0 0 C E  01 
2 . 4 0 0 0 0 0 E  01 
2 . 5 0 3 C G O E   0 1  
2 . 6 0 0 C O C ) E   0 1  
2 . 7 0 3 0 C O E  04 
2 . 9 0 ~ 1 0 0 0 E   0 1  
2 .  E3, jOCGE 01 
3.0330COE 0 1  
3 . 1 0 9 0 0 0 E   0 1  
3 . 2 0 2 0 0 G E   0 1  
5 . 3 C 3 0 G O E   0 1  
3.50,3)300€ 01 
3 . 4 0 0 0 C O E  ill 
3.603000E 01 
3 . 7 0 0 0 0 0 E   0 1  
3.EOJOCOE 0 1  
3.CCOOCOE 0 1  
4.OGOOOOE 0 1  
4 . lOOOCCE 01 
4 . 2 0 0 0 0 0 E   0 1  
4 . 3 0 J O O C E   0 1  
4 . 4 0 0 0 0 0 E   0 1  

















































0 . c  
VALUE 
3 . 6 2 9 1 5 0 E - 0 1  
1 . 0 1 2 5 7 2 E  00 
1 , 6 4 5 1 4 1 E  00 
2 . 2 6 1 3 5 2 E  00 
2 . 6 6 1 6 9 3 E  00 
3 . 4 2 6 8 9 8 E  00 
4 . 0 1 7 2 1 1 E  00 
4 . 5 7 2 9 9 7 E  00 
5 . 1 1 4 G i 3 E  00 
5 . 6 4 2 5 7 7 E  00 
6 . 1 5 7 4 ' 7 0 E  GO 
6 . 6 5 9 3 C l E  00 
7 . 1 @ 3 9 2 5 E  00 
7 . 6 2 6 2 2 0 E  00 
8 . 0 9 1 7 5 5 E  00 
8 . 5 4 5 5 3 C E  00 
8 . 5 8 0 2 7 9 E  00 
9 . 4 2 0 0 . 3 2 E  00 
9 . 6 4 1 3 0 7 E  00 
1 , 0 6 5 3 3 2 E  0 1  
1 . 0 2 5 2 2 0 E   0 1  
1 . 1 0 4 4 6 8 E  01 
1 .  1 4 2 6 6 3 E  01 
l . l i 9 9 5 6 E   0 1  
1 , 2 1 5 3 5 7 E  01 
1 . 2 5 1 9 0 4 E   0 1  
1 .26b609E 0 1  
1 , 3 2 0 5 C 8 E  0 1  
1 . 3 5 3 6 1 3 E   0 1  
1 . 3 8 5 9 5 0 E   0 1  
1 , 4 1 7 5 3 1 E  0 1  
1 . 4 5 8 4 1 3 E  01 
1 , 4 7 8 5 7 6 E  G 1  
1 .5G@OS6E c)1 
1 . 5 3 C E 7 7 E  01 
1 . 5 5 5 0 3 9 E   0 1  
1 , 5 9 2 5 7 8 E  0 1  
1 , 6 1 9 4 9 3 E  0 1  
1 . E 4 5 0 2 4 E   0 1  
1 . 6 7 1 5 6 O E  01 
1 . 6 9 6 7 5 1 E   0 1  
1 . 7 2 1 3 8 5 E  0 1  
1 . 7 4 5 4 9 4 E   0 1  
1 , 7 6 9 0 7 8 E  0 1  
1 , 7 9 2 1 6 2 E  0 1  
JANUARY 1 , 1976 NASTRAN 12/31/74 PAGE , '1.3 ' 
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N O N - L I N E A R - F O R C E  V E C T O R  
NON-LINEAR TRhI;SIENT PROBLEM . . . 
TRANSFER FUNCTION AN0 A R B I T R A R Y  NON-LINEAR LOCOS 
POINT-ID = 1 
TIME 
0.0 
1 . OOOOOOE 00 
2.000000E 00 
3.005000E 00 







1 .103000E 01 
1 .203000E 01 
1 .30000OE 01 
1 .400000E 01 
1 .503000E 01 














3 .  OOOOOOE 01 
3 . 1  OOOOOE 01 
3.300000E 01 
3.200000E  01 
3.400000E  01 
3.500000E 0.1 




4: OOOOOOE 01 
4 . 1  OCOOOE 01 
4.200000E 01 
4.300000E 01 























































2.954941E  02 
2.943040E 02 
2.931465E  02 
2.92U210E 02 
2.909260E  02 
2.a9861EE  02 
2.8781 84E 02 
2.668384E  02 
2.E5a845E 02 
2.840535E  02 
2.849565E  02 
2.8231 93E 02 
2.831743E 02 
2.8C6763E  02 
2.814871E 02 
2.708875E  02 
2 .751  194E 02 
2,78371 3E 02 
2.776428E 02 
2.769331 E 02 
2.762417E 02 
2.755681E 02 
2.7491 : 6E 02 
2.7364E4E  02 
2.742720E 02 
2.730405E  02 
2.724480E 02 
2.713C66E  02 
2.718701E 02 
2,7137571 E C2 
2.702212E  02 
2.65E992E  02 
2.691882E  02 
2.686904E  02 
2.68204GE  02 
2.677305E 02 
2.672676E  02 
2.6681 57F. 02 
2.663745E 02 
2.659436E  02 
2.655227E  02 
2 . 8 a a 2 5 9 ~  02 




NON-LINEAR TRPNSIENT PROBLEM . . .  JANUARY 1 ,  1976 NASTRAN 12/31/74 
TRANSFER FUi\CTIOH AND A R B I T R A R Y  NON-LiNEAR LOADS 
CL 
Q) 
P O I N T - I D  = 










1 .003GOOE 01 
1.290GC5E  01 
1 .3OOC)CCE 01 
1.40000CE 01 
1 .60COOOE 01 
1 .703000E 01 
1 .60300CE 01 
2.0G03CGE 01 
1 .9C;OCtiE 01 
2.?OOOGOE 01 
2.2000CGE  01 
2.3Gti000E  01 
















4.0G0000E  01 
4.100000E  01 
4.200000E 01 




1 .1300G,0~ 01 
1 .50DOCOE 0; 
















































T E M P E R A T U R E  V E C S D R  
3.0G0000E  02 
VALUE 
3.000107E  02 
3.CG0254E  02 
3.000295E  02 
3.CC0237E 02 
3.0000E3E  02 
2.599S39E  02 
2 .  95>!~5fi2E 02 
2.959097E  02 
2,99:1003E 02 
2.997,SCJE  G2 
2 .95662 iE   02  
2 ,  !3258;5E 02 
2 .5449u lE   02  
2.S44C36E  02 
2.993052E  02 
2.9'22007E  02 
2.950908E  02 
2.968555E  02 
2.967307E  02 
2.C66006E  02 
2.934666E G2 
2.983269E  02 
2.9EIF65E  02 
2 .  YP0405E 02 
2.97891 1 E 02 
2.977376E  02 
2 .97561  3E 02 
2.574216E  02 
2.972590E  02 
2.9?0935E  02 
2.569253E G2 
2.5'37546E 02 
2.56a055E  02 
2.962283E  02 
2.963493E  02 
2.9513677E 02 
2.956043E  02 
2.954095E  02 
2.951252E  02 
2.953!32E  02 
2.939360E  02 
2.947454E  02 
2 . 9 ~ 5 ~ 4 ~  02 
2 . 9 a c 7 5 6 ~  0 2  
2 . 9 6 5 ~ 1  BE 02 
" 
NON-LINELR TRANSIENT PROBLEM . . . 
TRANSFER FUNCTI'ON AND A R B I T R A R Y  NON-LINEAR LGAOS 
POINT-ID = 





4 .  OOOOOOE 00 





1 . OOOOOOE 01 
1 . lOOOOOE 01 
1 .3030COE 01 
1  .200000E 01 
1.4000GOE 01 
1 .500000E 01 
1 .60000GE 01 
1 .700000E 01 
1.600000E  01 
2.000300E  01 
1.90000CE 01 
2.103000E  01 
2.300000E  01 
2.200000E  01 
2.400000E 01 
2.500000E  01 
2.7COOOOE '01 
2.600000E  01 
2.9030COE  01 
3.000000E 01 
3 .1  OOOOOE 01 
3.200000E  01 
3.303000E  01 
3.405000E  01 
3.5COOOOE 01 
3.600000E  01 
3.700000E  01 
3.600000E  01 
3.9G0000E 01 
4.100000E  01 
4.OCOOOOE 01 
4.200000E  01 
4.3GOOOOE 01 
4.500000E  01 
4.400000E  01 
2 . 6 0 0 o o a ~  01 


























































3.0O54 13E 02 
3.05GOORE 02 
3.006554E 02 











3.012766E  02 
3.01  31 98E 02 
3.015023E 02  
3.014514E 02 
3.014792E 02 











3.018604E  02 
3.01 8770E 02  
3.018923E  02 
3.019063E 02 
VALUE 
3 . 0 1 3 6 1 8 ~  02 
3 . 0 1 5 ~ ~ 2 ~  0  
3 . 0 1 ~ ~ 2 ~ ~  02 
POINT-ID = 










1 . @ 0 0 0 G O E  01 
1 . l C Z O O O E  01 
1.20300CE 01 
1 .3G'>OGOE 01 
1.40309OE C 1  
1 .5G300CE 01 
1 ,600003E 01 
1 .7333CCE 01 
1 .SO.330UE 01 
2.GOOOOOi 01 
1.9C30SCE  01 
2.10300OE 01 
2.200000E  01 
2.3000CGE  01 
2.400000E  01 
2.50300GE 01 
2 . 6 C O O O O E  01 
2.7G302OE  01 
2.6CXOOE  01 
2.9000@OE  01 
3.00000CE  01 




3.50C100L'E C 1  
3.bC53i)GE  01 
3.7@00COE  01 
3.60COOOE 91 
3.90C000E 01 
4.300000E  01 
4.1GOOCOE 01 
4.203GOOE @ 1  
4.3COOCOE 01 
4.4000COE  01 
4.500000E  01 




















































3 .OO2327E 02 
3.002581E 02 
3.0Cl3635E C2 
3 . i ~ 5 4 2 9 0 E  02 
3.004944E 02 
3.GC.5596E 02  
3.026248E 0 2  
3 .0C8GA99E 02 
3.G075C9E  02 
3.0081 ShE 02 
3 . O t W J 5 E  C 2  
3.CC9-192E 02 
3.010137E 02 
3.01 3779E 02 
3 . C l l 4 1 8 E   0 2  
3.312056E  02 
3.012690E 0 2  
3 .01  3323E 02 
3.013953E 02  
3.014580E 02 
3.015205E 02 









3 . t ? l E l E E  G2 
3.021238E 0 2  
3.02233OE 02 
3.G22SS'jE  32 
3.C23523E 02 
3.0240E2E  32 
3.02Sfi34E  02 
3.025181E 02  
3.C26557E 02 
3.025723E 02  
3.026767E  02 
3.02731OE G2 
NON-LINEAR TRANSIENT PROBLEM . . .  
TRANSFER FUNCTION AN0 A K B I T R P R Y  NON-LINEAR LOADS 
P O I N T - I D  
0 .0 






8 .  COOOOOE 00 
7.000000E 00 
9.00OOCOE 00 
1 .000000E 01 
1.2000COE  01 
1 .1000COE 01 
1 .3COO@OE 01 
1 .4C)OOOOE 01 
1 ,500330E 01 
1 . GOOOOOE 01 
I .10003CE 01 
1 .6000OOE . d l  
1 .9OOOOOE 01 
2.000C)OOE 01 
2.1 OOOOOE 01 
2.200000E  01 
2.300000E  01 
2.400000E  01 
2.50000GE  01 
2.600000E  01 
2.7000COE  01 
2.600000E  01 
3.000000E 01 
2.900000E  01 
3 .1  GOOOOE 01 
3.200000E 01 
3.3COOOOE 01 
3.400000E.  01 
3.500000E  01 
3.6C0000E  01 
3.700000E 01 
'3.900000E 01 
3.600000E  01 
4.  OOOOOOE 01 
4.1COOOOE 01 
4.200000E  01 
4.3GOOOOE 01 
4.400000E  01 
4.500000E 01 


























































2.E07758E 02  
2.867148E 52 
2.876851 E 02 
2.657021E 02 
2.847476E 02 
2.8331 64E 02 
2.829089E 0 2  
2.620234E 02  
2 . 8 1 ' 5 5 5 E  02  
2.8031 7SE C 2  
2.79495EE 02 
2.766534E 02 









2 .716402 i  02 
2.7103:7E 02 
V A L U E  
~ . ~ E ~ C I I $ E  02 
2 . 7 0 4 2 a 5 ~  02 
2 . e s a 3 8 9 ~  02 
2.6926'25E 02  
2.681484E  02 
2.636992E 02 
2.676101E 02 
2.670835E  02 
2.E63649E 02 
2.655723E 02 
2.650901 E 02 
2.E46184E 02 
2.641567E 02 
2 . 6 6 5 6 8 6 ~  02 
T E M P E R A T U R E  
'%&"" 
~ 
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V E C T O R  
A 
N G N - L I K E A R  TRLtiS!Ef.T  PHOBLEM . . . 
TKLKSFER FUhCTIOIJ AND AFBITRARY NCN-  L I N E A R  LOPDS 
P O I N T - I D  = 
0 . c  
2.0GG003E OC 








: . oc3oooi 0 1 
1 . l C O O C O E  01 
1 . 'LCS@GCE 01 
1.2C3i)COE 01 
1 .1;03300E 01 
! .5T!?CJCOE 01 
1 .7C3)OOC)E 01 
1 .6r'3GCGE 01 
1 .6C30COE 01 
2.0030CGE  01 
1 .9C3000E 31 





2.603003E  01 
2.7030COE  01 
2.6C5OOCE 01 
2.9GCCOOE C 1  
3.lCOOCCE  01 
3.0C3000E  01 
5,2C,CO(j3E 01 
3.3C3000E  01 





5 .50COCClE  01 
4 .  CC,COCOE 01 






















































3 ,  Ci'30C.OE 02 
2 .  C.321 G7E 02 
3 .  CLO751 E 32 
3 .   x 0 2 9 1  E 02 
3.OG3C7EE 02 
3.Oi0237E  02 
2 . 9 j 9 8 2 7 i  0 2  
2.5504C7E  02 
2.9C.9OE5E 02 
2, $;$;;55yE 3.2 
2 .  E'CJ79'.9€ 02 
2 .057302E 02  
2 .  55B5FE;E 02 
2.CJGS759E 02 
2,9C!l;il2SE 0 2  
2.553543E  02 
2 .  5C:7S42E 02 
2.9?ISGOE 02 
2 .  Cji19597E 02 
2.9G0762E  02 
2.GE23SCJE 02 
VLLUF 
2 . 9 e 7 0 ~ ~  02 
2.985754E  02 
2.3kC.382E 0 2  
2.522SE6E  02 
2 .  sa1 5 0 6 ~  02 
2 . s e 0 0 0 7 ~  0 2  
2 . 9 7 8 4 7 2 i   0 2  
2 . 5 6 6 3 9 E  02 
2.975266E 02 
2 . 5 7 1  570i 02 
2.973645E 02 
2.970266E  02 
2.962533E 02 
2.3E6770E C 2  
2.5G3385E  02 
2.96317GE 02 




2 .555706E 02 
2.5518G2E  02 
2.949512E  02 
2.947947E  02 
2.9459675  02 
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T E M P E R A T U R E  V E C T O R  
N O N - L I N E A R  TRPPSIENT PRoeLErfi . . .  
TRANSFER FUI.:CTIOFI AND A R B I T R A R Y  t;Ot.I- L I K E A R  LOADS 
POINT-ID 5 











1 .105000E 01 
1 .203000E 01 




1 .700000E 01 



























4. 50OOCOE 01 

















































3.003000E  02 





3.002937E  02 
3.003567E 02 
3.OC4189E  02 

















3.01 4004E 02 
3.014392E 02 
3.014768E 02 
3.015129E  02 
3.01 5576E 02 
3.01  5808E 52 
3.016120E 02 
3.010433E  02 
3.1316724E 02 
3,016097E 02 
3.017250E  02 
3.017505E 02 
3.017954E  02 
3.01773'7E 02 
3.018157E  02 
3. Oi 8345E 02 
3.018602E 02 




T E M P E R A T U R E  V E C T O R  
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NOPI-LINEAR  TRANSIEtdT  PROBLEM . . . 
TRANSFER  FUXCTIOh   AN0   ARBITRARY  Noh-L INEAR  LOADS 
P O I N T - I O  I 
0 . 0  
1 . 0 0 0 0 0 0 E  00 
2 . 0 0 0 0 0 C E  00 
3 . O C 3 0 0 0 E  GO 
4 . 0 0 0 0 C O E  00 
6 . 3 0 0 0 C C E  00 
7 . 3 0 0 0 0 0 E  00 
8 .00GOOOE 00 
9.00000CE 00 
1 . !GOOGC)E 0 1  
1 . OOOOC~OE 9 1  
1  .2Ol;(?CCE 01 
1 . 3 0 X C C E  0 1  
1 . 4 0 3 0 C O E  0 1  
1 . Sc'OOCOE 0 1  
1 . 6 0 0 0 C S E   0 1  
1 .7OS@C'OE 0 1  
1 . G D X C O E  01 
2 . O G 3 0 0 C E  91 
1 . CJC.>OQCE 01 
2 . 1  GOOOOE 0 1  
2.2c";300E 0 1  
2 . 3 0 0 0 C O E   0 1  
2 . 5 0 , J O C C E   O l  
2 . 6 0 0 0 0 C E   0 1  
2 . 7 0 G 0 0 0 E   0 1  
2 . 6 C 0 3 C C E   0 1  
2 .  SOT)OCOE 01 
3 . C 0 0 0 C O E   0 1  
3 . 1 0 0 0 G O E   0 1  
3 . 2 0 0 0 G O E   0 1  
3 . 3 0 O O O O E   0 1  
3.SOOOOOE 0 1  
~ . 5 C C ' O C O E   0 1  
5 ,  GG30COE 0 1  
3 . 7 0 5 O O O E   0 1  
5.GC330CE 0 1  
3 . 9 C 3 0 C O E   0 1  
4 . 0 0 3 0 0 0 E   0 1  
4 . 1  COOOOE 0 1  
4 . 2 0 0 0 C O E  3 :  
4 . Z C 9 3 C C E   0 1  
4 . 4 C C C O O E   0 1  
4.5GOGCOE  01 
T  .:ME 
5 .  GOJOCOE 00 


















































T . E M P E R A T U R E   V E C T O R  
3 . G G 0 0 0 0 E  02 
3 . 0 C O S G l  E 02 
3 . 0 0 1 0 1 8 E  02 
3 . 0 0 1 6 7 S E  02 
3 .0313 .12E 02 
3 . 0 0 3 6 4 5 E  02 
3 . G 0 4 2 G 9 E  32  
3 . 0 0 4 9 5 S E  02  
3.OGG2BOE 02 
3.OG5608E 0 2  
3 . C O o 9 1 2 E  C 2  
3 . 0 0 7 S 6 3 E  02 
3 , 0 0 3 2  1 3 E  02  
3 .  G G 8 5 6 2 E  02 
3.CG95CCjE 02 
3 . 0 1 0 1 5 4 E  02  
3 . 0 1 0 7 9 G E  02  
3 . 0 1 1 4 3 8 C  02 
3 . 0 1 2 7 1 2 E  02  
3 . 0 ! 3 3 4 7 E  02 
3 . C . 1 3 9 7 7 E  02 
3 . 0 1 4 6 0 4 E  02  
3 . 0 1 5 2 2 9 E  02 
3 . 0 1 6 4 7 0 E  02  
3 . 0 : 7 0 0 3 €  02  
3 . 0 1 7 t i 9 3 E  02 
3 . G 1 8 2 9 a E  02 
3 . 0 1 9 8 9 9 E  02  
3 . 0 1 9 4 9 7 E  02  
5 . C 2 C C 9 0 E  02 
3 . 0 2 0 6 7 9 E  02 
3 . C 2 1 2 5 2 E  02  
3 . C l l S 3 1 E  02 
3 .  C ? 2 4  1 SE C 2  
3 . C 2 2 5 2 3 E  32  
3 . G 2 3 5 4 7 E  02 
3.02-1 1 OGE 02  
3 . 0 2 5 7 4 2 E  02 
3 . 3 2 5 2 5 3 E  02 
3 . 0 2 6 2 7 7 E  02 
3 . 0 2 7 3 2 7 E  02 
L'ALIJE 
3 . 0 0 2 ~ 8 a ~  02
3 . 0 1  2 0 7 e ~  02 
3 . 0 1 5 8 5 2 ~  02 
3 . 0 1 4 6 5 8 ~  c2 
~ . O > C ~ O S E  0 2
NON-LINEAR  TRANSIENT  PROBLEM . . .  
TRANSFER FUNCTION AND ARBITRARY NON-LINEAR LOADS 
P O I N T - I D  = 
0 .0  
1 .0000COE 00 
2 . 0 0 0 0 0 0 E  00 
3.000000E 00 
4 .  OOOOOOE 00 
5 . 0 0 0 0 0 0 E  00 
6 . 0 0 0 0 0 0 E  00 
7 . 0 0 0 0 0 0 E  00 
8.OOOOOOE 00 
9. OOOOOOE 00 
1 . 0 0 0 0 0 0 E  0 1  
1 . 1 OOOCOE 01  
1 .2030GOE 01 
1 , 3 0 0 0 0 0 E  01 
1 . 5 0 3 0 0 0 E  01 
1 . 4 0 0 0 0 0 E  01  
1 . 6 0 0 0 0 0 E   0 1  
1  .70C)OOOE 0 1  
1 . 6 0 5 0 0 0 E  01 
1 . 9 0 0 0 0 0 E   0 1  
2 . 0 0 0 0 0 0 E  01 
2 . 1 0 0 0 0 0 E  01 
2 . 2 0 0 0 0 0 E  01 
2 . 3 0 0 0 0 0 E   0 1  
2 . 4 0 9 0 0 0 E   0 1  
2 . 5 0 3 0 0 @ E   0 1  
2 . 6 0 0 0 0 0 E   0 1  
2 . 7 0 0 0 C O E  0.t 
2 . 6 0 0 0 0 0 E  01 
2 . 9 0 0 0 0 0 E   0 1  
3 . 0 0 3 0 0 0 E  01 
3 . 1  OOOOOE 0 1  
3 . 2 0 5 0 0 0 E  01 
3 . 3 0 0 0 3 0 E   0 1  
3 . 4 C 3 0 0 0 E  01 
3 . 5 0 0 0 0 0 E  01 
3.6CC)OOOE 01 
3 . 7 0 0 0 0 0 E   0 1  
3.SOOOOOE  01 
3 . 9 0 0 0 0 0 E   0 1  
4.000000E 0 1  
4 . 1  OOOOOE 0 1  
4 . 2 0 3 0 0 0 E   0 1  
4 . 3 0 0 0 0 0 E   0 1  
4 . 4 0 0 0 0 0 E   0 1  




















































2 . 5 9 2 7 4 2 E  02 
2 . 9 7 5 7 4 9 E   0 2  
2 . 9 6 7 @ 9 7 E   0 2  
2 . 9 5 4 7 7 3 E   0 2  
2 . 9 4 2 7 6 6 E   0 2  
2 . 9 5 1  0 6 2 :  2 2  
2 . 9 1  ‘ 1 6 5 6 E  0 2  
2 . 9 0 U E 4 0 E  02  
2 . 9 9 7 7 0 8 E   0 2  
2. E 9 7 1  48E 02 
2 . 8 6 6 6 1 4 E   0 2  
2 . 8 5 7 0 2 1  E @ 2  
2 .  E S E l 6 4 E  02 
2 . E 2 9 0 E 9 E   0 2  
2 . 8 2 0 2 3 4 E  C2 
2 . 8 1 1 5 9 5 E  02 
2 . 8 3 3 1 7 4 E  02  
2 . 7 9 1 9 5 6 E   0 2  
2 . 7 6 6 9 3 4 E  02 
2 . 7 7 9 1  0 6 E  02 
2 . 7 7 1 4 6 7 E   0 2  
2 . 7 6 4 0 0 9 E  02 
2 . 7 5 6 7 2 9 E   0 2  
2 . 7 4 9 6 1 9 E  02  
2 . 7 4 2 6 7 8 E   0 2  
2 . 7 3 5 E 9 8 F  02 
2 . 7 2 ’ 3 2 7 7 E  02 
2 . 8 7 6 a 5 1  E 0 2  
2 . ~ 7 4 7 6 ~  0 2  
2 . 7 2 2 8 1  OE 0 2  
2 . 7 1 6 4 9 2 E   0 2  
2 . 7 1 0 3 1 7 E  02 
2 . 7 6 4 2 8 5 E  C2 
2.6CJa359E 02 
2 . 6 9 2 6 2 5 E   0 2  
2 . € 2 6 9 9 2 E   0 2  
2 . 6 7 6 1  01 E 02 
2 . 6 7 0 8 3 5 E   0 2  
2 . E E 5 6 8 6 E  02  
2 . 6 6 0 6 4 9 E  02 
2 . 6 5 0 9 0 1 E   0 2  
2 . 6 5 5 7 2 3 E  02 
2 . 6 4 1 5 6 7 E  02 
2 . 6 4 6 1 8 4 E  02 
2 . 6 a 1 4 8 1 ~   0 2  
T E M P E R A T U R E   V E C T O R  





N0N-LINELR  TRAXSIENT P R O B L E M  . . . 
TRANSFER  FUNCTION AND ARBITRARY  NON-LINEAR LOADS 
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P O I N T - I D  = 
0 .0  









1 .00300Oi 01 
1 . IOSOOCE 0 1  
1 .203000E 01 
1.3C30COE  01 
1 . 4 C 3 C 0 O E  01 
1 .503000E 01 
1 .60.30GCE 01 
1 .703GOGE 0 1  
1 . E03OC3E 01 
2.00300CE 0 1  
1 . S0300OE 01 
2 . 1 0 3 0 0 C E  0 1  
2.20OOOOE 0 1  
2.3COOCC)E 01 
2.4GDOOCE 0 1  
2.5G3OC:3E 01 
2 .  6COOOGE 01 
2,. 7G03CCE 01 
2 .  E00000E 01 
2.900000E  01 
3.0000C'OE 0 1  




3 . 5 0 C O O @ E  01 
3.EOOOOOF: 01 




4 . 1  C0023E 01 
4.2000COE 01 
4.300000E  01 
4.40G000E 01 
4.500000E 01 
T 1 ME 
10 

















































2.992744E  02 
2 .967  1 a3E  02 
2.979775E C2 
2,9532-5 1 E 02 
2.943040E  02 
2.931455E  02 
2.92C2iOE  02 
2.9092GOt: 02 
2.89iJ6 16E 02 
2.EeE259E  02 
2 .  E701 84E 02 
2,Z6%38.':E  02 




2 .8231  93E 02 
2.814871E  02 
2.798875E  02 
2.791 193E 02 
2.783713E  02 
2.776C20E 02 
2.769331E  02 
2.75741 7 E  02 
2 . i 5 5 6 8 1 E   0 2  
2.749116E 02 
2.742720E  02 
2.736384E  02 
2.730405E  02 
2.724483E  02 
2.7 1873 I E 0% 
2 .713r6dE 02 
2.707571E G2 
2.702212E 02 
2.69G93ZE  02 






2.663745E  02 
2.659436E  02 
2.655227E  02 
2 . ~ 0 ~ 7 5 3 ~  02 
T E M P E R A T U R E   V E C T O R  
I 
NON-LINEAR TRCNSIENT PROELEM . . .  
TRANSFER FUNCTION A N 0  A R B I T R A R Y  NON-LINEAR LOADS 
”” 
POINT-IO = 
T I M E  
0.0 
2.000000E 00 









1 .200000E 01 
1 .  l O O O O O E  01 
1 .300000E 01 
1 ,403OC.OE 01 
1 .5iNOGOE 01 
1 .600000E 01 
1,700000E 01 
1 .60GO@CE 01 
2.000000E  01 
1 ,90000CE 01 
2.1 OOOOOE 01 
2.. 200300E 01 





2 .  E00000E 01 
2.900000E 01 
3.000000E 01 
3 . 1  OOOCOE 01 
3.2000COE  01 
3.3000COE  01 
3.400000E 01 
3.500OOOE 01 
3.6C0000E  01 
3.700000E 01 
3.600000E 01 
. 3.900000E 01 
4 .  OOOOOOE 01 
4 . 1  COOOOC 01 
4.200000E 01 
4.30000OE 01 
4.400000E  01 
4.500000E 01 
100 
















































2.003062E  02 
2.000056E  02 
2.GOOC60E 02 
2.000G56E 02 
2.OC0052E  02 


















2.OCOO:5E 02  
2.G00044E 02 
2.0’?0044E 32 
2.C00044E  02 
2.0C0043E 02 
2.000043E 02 
2.OC0040E  02 
2.000042E 02  








2.000038E  02 
2.000038E 02 
2.000038E  02 
2.000038E  02 
V A L U E  
2 .  G0(;055E 02 
2 .  CC.0044E 02 
T E M P E R A T U R E  
‘“ s-L.+~ -~ ” 
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P O I N T - I O  = 
0 . 0  









1 . 000000rc 01 
1 . :030COE 01 
1 .2C.OOCOE 01 
1 .3G@OC'C€. 01 
1 . 4 O X O C i  01 
1 .5000CCE 01 
1 ,600OC3i 0 1 
1 .7G0000E 01 
1 .GOOOCOE 01 
2.00000GE 01 
1 .903000E 01 
2.1 OOOCCE 01 
2.20SOCOE 01 
2.303GCOE 01 







3.1CJOGGE O i  




3.600CCCE  01 
3.7COOCOE 01 
3.900000E C 1  
3 . S G 3 0 G O E  0 :  
4.C03000E  01 
4.1030COE  01 
4.2G0000E  01 
4.30300CE  01 
4.SG30GOE 01 
4.500000E  01 
T I M E  
904 















































V A L U E  
3.COOOOOE 02 
-3.OCG359E  02 
-3.G01013E  02 
-3.001672E 02 
-3 .002327E 02 




-3.OC5596E 02  
-3.O:;F8YYE 02 
-3,031;I:rj2SGE 02 
-3.G07549E  02 
-3.0061-?8E 07 
-3.OGB845E 02 
-3.OC9292E  02 
- 3 . a i 0 1 3 7 E   0 2  
-3.OlC779E  02 
-3.011418E 02 
-3.012056E  02 
-3.C12693E  02 
- 3  . G i  3323E 02 
-3.013353E 02 
-3 .014580E 32  
-3.0;5205E  02 
-3.015825E  02 
-3.016443E  02 
-3.017053E  02 
-3.017668E  02 
-3.G!2263E C2 
-3.GlYS73E 02 
-3 .018875E  02 
-3.G23653E 02 
-3.C10066E  02 
- 3 . 0 2 1 2 3 3 ~  02 
-3.02181GE 02 
-3.02-732OE G2 
-3.022S59E  32 
-3.G23523E 02 
-3.024082E  02 
-3.G2"3SE  02 
-3.025181E 02  
-3.025723E  02 
-3.026257E 02 
-3 .026787E 02 
-3 .027310E  02 
? 
N 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NASTRAN LOADED  AT  LOCATION OFAF2O 
T I M E  TO GO = 299 CPU SEC. .  2 9 8  1/0 SEC. 
0 CPU-SEC. 
* 0 CPU-SEC. o ELAPSED-SEC.  SEM1  BEGN 0 ELAPSED-SEC. SEMT 
* 0 CPU-SEC. 2 ELAFSED-SEC.  NAST 
3 CPU-SEC. 3 ELAPSED-SEC. * i) CPU-SEC. 3 ELAPSED-SEC. G N F I  
* 0 CPU-SEC. 4 ELAPSED-SEC. I FP1 XCSA 
* 1 CPU-SEC. . 1 CPU-SEC. 6 ELAPSED-SEC. 11 ELAPSED-SEC.  XSOR * 2 CPU-SEC.   24   ELAPSED-SEC.  END I F P  DO I F P  
* 2 CPU-SEC.   24   ELA SED-SEC.  
* 4 CPU-SEC. 30 ELAPSED-SEC. XGPI  SEM1  END * 4 CPU-SEC. 30 ELPPSED-SEC. "" LINKNSG2 - - -  
= 24 1/0 ZEC. 
* 4 CPU-SEC. 32 ELAPSED-SEC. "" L I N K  END - - -  
* 4 CPU-SEC. 32 ELAPSED-SEC. 
* 4 CPU-SEC. XSFA 
* 4 CPU-SEC. 33 ELCPSED-SEC.  XSFA 33 ELAPSED-SEC. 3  GP  1 BEGN * 4 CPU-SEC. :I; ELAPSED-SEC. 3 
* 4 CPU-SEC. :I9 ELAPSED-SEC. 8 GP  1  EFiD 
* 4 CPU-SEC. B GP2 END GP2 40 ELAPSED-SEC. 
BEGN 
* 4 CPU-SEC. 4 CPU-SEC. 40 ELAPSED-SEC.   10   PLTSET BEGN 41   ELAPSED-SEC.  * 4 CPU-SEC. .I1 ELAPSED-SEC.  12  PRTl i lSG BEGN 1 0  PLTSET END 
* 4 CPU-SEC. 
* 4 CPU-SEC. 812 ELAPSED-SEC. .I2 ELAPSED-SEC. 
1 2  PRTIdSG  END 
* 4 CPU-SEC.   42   ELAPSED-SEC.   13   SETVAL END 1 3  SETVAL BEGN 
* 4 CPU-SEC. 
* 4 CPU-SEC. 43 ELAPSED-SEC.   21   GP3 BEGN 5 1   E L A F S E D - S E C .   2 1   G P 3 EluD * 4 CPU-SEC. 
* 4 CPU-SEC. 5 1   E L A P S E D - S E C .   2 3   T A 1  BEGN 59 ELAPSED-SEC. * 4 CPU-SEC. "" LINKNSO3 - - -  2 3   T A l60 ELAPSED-SEC. 
END 
= 56 1/0 SEC. 
* 5 CPC-SEC.  63 ELAFSEII -SEC. "" L I N K  EI4D - - -  
* 5 CPU-SEC. 63 ELAPSED-SEC. 
* 5 CPU-SEC. '56 ELAPSED-SEC. 27 SMA1  END 
2 7  SMA1  BEGN 
* 5 CPU-SEC. is? ELAFSED-SEC. 
* 5 CPU-SEC. 70 ELAPSED-SEC. 30 SMA2 EFiD 30 SMA2  BEGN 
= 64 I/C SEC. 
5 .CPU-SEC.  7 1  ELCPSED-SEC. "" LINKNSO5 - - -  
* 5 CPU-SEC.   73   ELAP D-SEC.  "" L I N K   E N 0  - - -  
* 5 CPU-SEC.   74  ELAFSED-SEC.  35 RMG BEGN 
* 5 CPU-SEC.  73 ELAPSED-SEC. 35 RMG END 
* 5 CPU-SEC. 75 ELCPSED-SEC. 
* 5 CPU-SEC. 
XSFA 
76 ELAPSED-SEC. * 5 CPU-SEC. 76 ELAPSED-SEC. XSFA 
= 68 1/0 SEC. 
* 5 CPU-SEC. 79 ELAPSED-SEC. 
40 GP4 
"" L I N K  END - - -  
BEGN * 5 CPU-SEC.   81   ELAPSED-SEC.   40   GP4
* 5 CPU-SEC. a2 EL4PSED-SEC.  
EN0 
4 6  GPSP  BEGN 
L A S T   L I N K   D I D  NOT U S E   4 0 0 1 6   B Y T E S   O F ' O P E N  CORE 
L A S T   L I N K   D I D  NOT USE 82789 BYTES OF OPEN CORE 
* 
L A S T   L I N K   D I D  NGT U S E   6 4 2 6 8   B Y T E S  OF OPEN CORE 
"" LINKNSD4 - - -  
L A S T   L I N K   D I D  NOT USE  B€9BC  BYTES O F  OPEN CORE 
* 5 CPU-SEC. 78 ELAPSED-SEC. 
' ,#" 
I, 
* 5 CPU-SEC.  
* 5 C P U - S E C .  E 3   E L A P S E G - S E C .  46 GPSP  ENDE 3   E L P P S E D - S E C .  
= 75 1/0 SEC.  
"" L I N K N S 1 4  - - -  
* 5 CPU-SEC.  
* 6 C P U - S E C .  65 ELLPSEG-SEC.  85 ELAPSED-SEC.  
L I N K   E N D  - - -  
4 7  OFP 
8 5 CPU-SEC.  E6 ELAPSES-SEC.  47 OFP 
BEGN 
B CPU-SEC.  
ENC 
= 7 3  1/0 SEC. 
L A S T   L I N K  D i D  NOT U S E   1 1 7 0 4 4   B Y T E S   C F   O P E N  CORE 
"" 
€ 7   E L A P S E D - S E Z .  "" LINKNSO4 - - - 
LAST  'LINK D I D  NOT U S E   1 1 5 f G 4   S Y T E S  OF OPEN  CORE 
.i C?U-SEC.  E5 ELAPSED-SEC.  "" 
6 CPU-SEC.  E9 E L A P S E D - S E C .   5 1   M C E l  BEGN 
L I N K   E N 0  - - -  
53 FACE2 BEGN 
I 6 C P U - S F C .   5 1   E L L P S E D - E .   5 1   M C E l  END 
* 6 C P U - 5 E C .  
* 6 CPU-SEC.  5 1   E L & P S E D -   S E C .  5 3  ELAPSED-SEC.  '$-:VA D 
S CPU-SEC.  $5 ELJFSED-SEC.   MPYA D 
* 6 C P U - S E C .  96 ELAPSEO-SEC.  h lPYA D 
6 CPU-SEC.  97 ELAPSED-SEC.  MPYA D 
6 @FU-SEC.  98 ELAPSED-SEC.  MPYA D 
* 7 C P U - S E C .   1 0 0 E L A P S E D - S E C .   M P Y A  D 
* 7 C P U - S E C .   1 0 3 E L A F S k D - S E C .  MPYA 0 
7 C P U - S E C .   1 0 4 E L A P S E D - S E C .  RlPYA D 
1 7 c . p u - S E C .   1 0 5 E L A ? S E D - S E C .   M P Y A  D 
I 7 CPU-SEC.  
* 8 CPU-SEC.  1 0 6   E L A P S E D - S E C .  hlPYA D 1i16 ELAPSED-SEC.  M?Y& D 
* 8 CPU-SEC.  too E L A P S E D - S E C .  MPYA 0 
* 8 CPU-SEC.  1 0 8   E L L F S E D - S E C .  53  MCE2  EkD
* 8 CPU-SEC.  1 .2   ELAGSED-SEC.   X FA 
* 8 CPLJ-SEC. 1 ' 2   E L P F S E O - S E C .  
t 8 CPU-SEC.  1 ' 3   E L C P S E O - S E C .  "" 
XSFA 
= 95 I / D  SEC. 
L I N K N S O 6  - - -  
* 8 C P U - S E C .   1 1 5 E L A P D - S E C .  
* 8 CPU-SEC.  1 1 5   E L P P S E D - S E C .  
L I N K  END - - -  
7 5  DPD 
v E C P U - S E C .   1 2 3   L A S E D - S E C .  75 DPD 
BEGN 
* E C P U - S E C .   1 3 5 E L A P D - S E C .  
END 
= 1 0 6   I / G   S E C .  
L I N K N S l O  - - -  
METHOD 2 NT.NBR  PASSES = 
METHOD 2 T .NBR  POSSES = 
METHOD 2 T .NBR  PASSES = 
METHOD 2 NT.NBR  PASSES = 
METHOD 2 T .NBR PASSES = 
METHOD 2 T .NBR  PASSES = 
L A S T   L I N K  D I D  NOT U S E   1 0 9 3 3 2   B Y T E S   O F   O P E N  CORE 
"" 
"" 
L A S T   L I N K  D I D  NOT U S E   1 1 6 4 1 6   5 V T E S   O F   O P E N  CORE 
1 . E S T .   T I M E  = 0 .0  
1 . E S T .   T I M E  = 0.0 
1 . E S T .   T I M E  = 0 .0  
1 . E S T .   T I M E = 0 . 0  
1 . E S T .   T I M E  = 0 .0  














9 CPU-SEC.  
9 CPU-SEC.  
9 CPU-SEC.  
9 CPU-CEC.  
9 CPLI-SEC. 
9 CPU-SEC.  
9 CPU-SEC.  
9 CPU-SEC.  
9 CPU-SEC.  
9 CPU-SEC.  
9 CPC-SEC.  
1 0   C P d - S E C .  
1 0   C F C - S E C .  
1 0   C P U - S E C .  
1 0   C P U - S E C .  
1 0   C P U - S E C .  
119 I / D   S E C .  
128 ELAPSED-SEC.  
1 2 6   E L P F S E D - S E C .  
1130 ELAPSED-SEC.  
1 3 0   E L A P S E D - S E C .  
1 3 1   E L A P S E D - S E C .  
1 3 2   E L J P S E O - S E C .  
1 3 5   E L A P S E D - S E C .  
1 3 6   E L A P S E D - S E C .  
1 3 7   E L A j S E D - S E C .  
1 3 6   E L A P S E D - S E C .  
:3 '5   ELAPS€D-SEC. 
1 4 5   E L C P S E D - S E C .  
14-1  ELPPSED-SEC. 
1 4 4   E L A P S E D - S E C .  
145 E L f P S E D - S E C .  
1 4 5   E L A P S E D - S E C .  
"" 
5 1  














M T R X I N  BEGN 
L I N K  END - - -  




hlETHO0 2 NT.NBR  PASSES = 
D 
D 




METHOD 2 T .NBR  PASSES = 
D 
GKAD END 
L INKNSOS - -  
1 . E S T .   T I M E  = 0 .0  
1 . E S T .   T I M E  0.0 
1 . E S T .   T I M E = 0 . 0  
I 
. \  tu ? 
63 
* 10 CPU-SEC. 
* 1 0   C P U - S E C .  
147  ELCPSEO-SEC. 
* 1 0   C P U - S E C .  
147   ELAPSED-SEC.  
154   ELAPSED-SEC.  
* 1 0   C P U - S E C .  
* 1 0   C P U - S E C .  
1 5 5   E L A P S E D - S E C .  
!57 ELAPSEC-SEC. 
* 1 1   C P U - S E C .  
* l! CPU-SEC. 
:C8 ELAPSED-SEC. 
iE8 ELAFSET-SEC.  
* 1 1   C P U - S E C .  
* 1 1   C P U - S E C .  
I 5 9  ELAPSED-SEC. 
160 ELAPSED-SEC. 
L A S T   L I N K  D I D  NOT USE 102660 BYTES OF 
* 1 1  CPU-SEC. 
* 1 1  CPU-SEC. 
* 1 1  CPU-SEC. 
* 11 CPU-SEC. 
* 1 1  CPU-SEC. 
= 133 1/0 S E C .  
* 1 1  CPU-SEC. 
* 1 1  CFU-SEC. 
* 1 1  CPU-SEC. 
* 1 1  CPU-SEC.  
* 1 3  CPU-SEC. 
* 1 3  CFU-SEC. 
= 1 8 1  1/0 SEC. 
* 1 3  CPU-SEC. 
* 1 3  CPU-SEC. 
* 1 3  CPU-SEC. 
* 1 3  CPU-SEC. 
L A S T   L I N K  D I D  NCT 
L A S T   L I N K  D l 0  NGT 
1€, l   ELAPSED-SEC. 
!C l   ELAPSED-SEC.  
1F2   ELAPSED-SEC.  
162   ELAPSED-SEC.  
162   ELAPSED-SEC.  
U S E   5 8 1 9 6   B Y T E S   C F  
164   ELAPSED-SEC.  
164   ELAPSED-SEC.  
166   ELLPSED-SEC.  
167  ELAPSED'SEC.  
1%  ELAPSED-SEC. 
!99 ELAPSEC-SEC. 
USE  61768   BYTES  OF 
:?(a2 ELAPSED-SEC. 
ab2 ELCPSED-SEC. 
205 E L A P S E D - S E C .  
206 ELAPSED-SEC. 
CPEN  CORE 
"" 
92 TRLG BEGN 
L I N K  END - - -  
MPYA D 




hlETHOD 2 NT.NEIR PASSES = 1 . E S T .   T I M E  = 0 . 0  
MPYA D 
METHOD 2 NT.NBR  PASSES = 1 . E S T .   T I M E  = 0.0 
MPYA D 
MPYA D 
METHOD 2 NT.NBR  PASSES = 1 . E S T .   T I M E  = 0 . 0  
MPYA D 
92 TRLG  EKD 
XSFA 
XSFA 
"" L I N K N S l l  - - -  
OPEN CORE 
"" 
97 TRHT  BEGN 
L I N K  END - - -  
GECO MP 
DECO  MP 
9 7  TRHT  END 
L I N K N S 1 2  - - -  
OPEN CORE 
"" L I N K  END - - -  
99 VOR BEGN 
99 VDR END 
"" L I N K N S 1 4  - - -  
= 187 I / C  SEC. 
L A S T   L I N K  013 KCT  USE  119112  BYTES OF  OFEN  CORE 
* 1 3   C P U - S E C .  209 ELAPSED-SEC.  "" L I N K  END - - -  
* 1 3   C P U - S , i C .  2Cl9 ELAPSED-SEC.   103   SDR3 BEGN 
* 1 3   C P U - S E C .   2 1 2 E L A P S E D - S E C .   1 0 3 S D R 3   E N 0  
* 1 3   C P U - S E C .   2 1 2   E L A F S E O - S E C .  103 OFP BEGN 
* 13   CPU-SEC.   213   ELL SEO-SEC.   04   OFP  END
* 13  CPU-SEC.   214 ELAF ' O-SEC.   111 ?CRAM  BEGN 
* 1 3   C F U - S E C .  213 ELLFSEO-SEC.  
* 1 3   C F C - S E C .  
1 1 1  PARAU  EhD 
= 193 I j C  SEC. 
2 !4   ELLPSED-SEC.  _ _ "  L I t i K N S 1 2  - - -  
LAST L I N K  D:D NOT U S E   4 4 0 4 8   B Y T E S  OF  OPEN CORE 
* 1 3   C P U - S E C .   2 1 8   E L A P S E D - S E C .  "" L I N K   E N 0  - - -  
* 1 3   C P U - S E C .   2 ' 8   E L C P S E D - S E C .  1 1 5 SCR1 BEGN 
* 13 CPU-SEC. 2' !8 ELAPSED-SEC. MPYA D 
1 4  CPLi-SEC. 2'9 ELAPSED-SEC.  MPYA 3 
* 14  CPU-SEC.   223   ELA?SEO-SEC.   115   SDRl   EKD 
* 1 4   C P U - S E C .  223 ELLPSEO-SEC.  "" LINKNSOB - - -  
= 203 1/0 SEC. 
* 1 4   C P U - S E C .   2 2 9   E L A P S E D - S E C .  
* 1 4   C P U - S E C .  229 ELAPSED-SEC. 
L I N K  EF!D - - -  
1 1 8   P L T T R A N  BEGN 
* 1 4   C P U - S E C .  230 ELAPSED-SEC.   118  PLTTGPN END 
* 14   CPU-SEC.   230   ELAPSED-SEC.  "" L I N K N S l 3  - - - 
METHOD 2 NT.NBR  PASSES = 1 . E S T .   T I M E  = 0.1 
LAST L I N K  D I D  NOT USE !25752 6YTES  GF OPEN CORE 
"" 
= 208 110 SEC.  
L A S T   L I N K  D I D  NOT U S E   1 1 4 5 1 2   J Y T E S  OF  OPEN CORE 
1 4  C?U-.'.EC. 2 3 5  ELLPSZD-SEC.  "" L I N K  END - - -  
* 1 4  CPU-SEC. 2 3 5  ELAPSED-SEC. 1 2 0  SDR2  BEGN 
* 1 4  CFU-SEC. 2 3 8  ELAPSED-SEC. 123 SDR2  END 






= 2 1 7  I/3 S E C .  
15 C r u - S E C .   2 4 5   E L i . F S E G - S E C .  " _ _  L I N K  END - - -  
* 1 5   C P U - S C C .  
* 15 C F U - S E C .  
2 4 5  E -. :GSED- 5 E C .   1 2 1   S 5 R 3  SECzN 
* 15 C P L - S E C .  
2 4 9  ELL55EZ-SEC. l i l SDR3 EIuD 
* 1 5  CPU-SEE: 
249  E L I F S E D - S E C .  '?3 C F P  UESN 
15.3  EL.:ESE~-:EC. - 13 C ? U - S E C .  1 2 3  O F ?  E !\. D 2 5 3  E L L P S E C - S E C .  
i 5  CPU-SEC.  
1 3 0  Y.YT?i!N BECt: 
.._I ' C 3  E:;;SE;-LEC, 
* 15 C P U - S E C .  
1 3 0   X Y l ; I A f <  E7.D 
2 5 3   E L L i l E O - S E C .  "" L:NKNs02 - - -  
L A S T  L I P j K  Cl!D NOT USE , 5 5 : 2 L  G f T E S  3 F  OPEN CORE 
= 259  110 SEC.  
* 1 3   C ? C - S E C .  
* I5 CPU-SEC.  
2 E 2   E L l l 7 S E D - S E C .  "" L I N K  END - .  - 
2 f 2   E L L - S E D - S E C .   1 3 2   X Y P L O T  BEGN 
* 1 s   C F U - S E C .  26.3 E L L F S E C - 5 E C .   1 3 2   X Y P L O T  EI:D 
* 1 3   C F U - S E C .  :!E,3 E L i 2 5 E D - S E C .   1 3 8   E X I T  EEGN 
LAST L I H K  3 I D  NOT USE E l 2 2  Z Y T E S  O F  OPEN C C R i  
= 231 1 /0  S E C .  
"""_""".""""""~"."""""" " " _ " " " " " " "  
L A S T  L I N K   D I D  NOT  USE 0 7 2 3 2   E Y T E S  C F  OPEN  CORE 
AMOUNT OF OPEN  CORE  NOT LIS55 = 7K   EYTES 
I 
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